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THE ELECTRIC LIGHTING INDUSTRY. 


Tne universal interest in electric lighting which, until the 
summer months set in, had occupied the minds of financial 
men and the public generally, seems to have declined to a 
certain degree. Signs however are not wanting to show 
that there is a tendency for the new industry to regain its 
former hold upon the public mind. That such should be 
the case is most desirable, and the forthcoming winter 
should show a great advance in electric lighting operations. 
It is more than probable that a considerable number of the 
companies which have been floated during the present year 
would now have been on a much firmer footing had not the 
speculations in shares of certain leading companies made it 
a matter of doubt to intending investors and users of the 
light, as to the bond fide nature of the new ventures. It is 
scarcely to be expected that the shares of which we speak 
will ever again attain the fictitious value hitherto attached 
to them, for although such a contingency might happen 
under certain circumstances, we think it is in the power of 
other companies to restrict their value to a more reasonable 
amount. There can be no question but that the systems of 
several of the recent companies can be made to compete on 
favourable terms with those now so firmly established, if 
the undertaking is conducted on a right basis. We have 
never advocated the use of such a number of lamps in one 
circuit as to necessitate the production of a dangerously 
high electromotive force, and probably it is only a question 
of a short time for the limit in this matter to be settled by 
legislation. The majority of systems do not employ more 
than ten or twelve lamps on one circuit, and are therefore 
considered by the mass of interested, but uninformed, ob- 
servers as being less efficient, economical, or simple, than 
those actuating twice or three times that number of lamps 
from one machine. 

Leaving out the element of safety, which we must all 
admit forms a most important consideration in selecting 
a system of electric lighting, there are certain advantages 
attached to machines of low tension, even though the 
number of circuits must be increased two or threefold. It 
is not likely that a mishap would happen to more than one 
machine or one circuit at the same time, unless in such an 
extreme case as the steam or gas-engine breaking down. 
{t is more to the manufacture of dynamo-electric machines 
that we wish now to draw attention. The present price of 
machines giving, say, two or three are lights of the usual 
power is comparatively high compared with those con- 
structed to produce sufficient current to operate twenty or 
more, and this may be partly accounted for by the rule of 
thumb method generally adopted in the designing of such 
machines, 

Up to the present no systematic designing of machines 
for special work to be performed has been thoroughly 


entered into, the result being in many eases a wasteful 
expenditure of power. The field magnets of dynamo- 
electric machines, which form one of the chief items in 
their efficiency, are in most cases treated with the least 
consideration. The copper wire with which they are wound 
forms a great part of the expense of construction, and we 
have known frequent instances of machines manufactured 
so that a considerable portion of the wire round the field 
magnets has been absolutely useless, and therefore so much 
waste. After saturation point is reached by winding on 
a certain number of convolutions, any extra nupber of 
turns adds useless resistance to the circuit, and absorbs 
power inside which should be utilised externally. We shall 
be able, perhaps, to show our readers a practical example 
of this in a short time. The masses of metal composing 
the cores and projections of the electro-magnets are also 
important matters of consideration in designing the most 
effective and economical form of dynamo-electric machine. 
Mr. Edison has produced the only specially suitable machine 
for electric lighting by incandescence with which we are 
acquainted, and although this was criticised when exhibited 
in the Paris Exhibition by the correspondent of a leading 
newspaper as a machine such as no electrician would have 
designed, we imagine that he no longer holds the same view. 
Electric light companies preparing to compete with estab- 
lished systems should endeavour to construct the armatures 
and field-magnets of their machines according to the work 
to be done in the external circuit, and economy of manu- 
facture, and therefore reduced selling prices will be tue 
result. £5 worth of wire too much on a machine manu- 
factured for a certain purpose will probably mean an addi- 
tion of £10 or £12 to the price asked for its purchase. 

The subject of electric lighting, however, has surely made 
sufficient headway to enable competing companies to lay 
down a course to pursue such as will command success. 
If not they have only themselves to blame ; for, although 
the public interest is not now in such an excitable condition 
as at the beginning of the present year, it is probably of a 
more thoughtful and deeper nature, and those companies 
prepared to do good work will certainly not have to wait for 
patronage, for the innumerable advantages of the electric 
light are becoming daily more and more apparent. 








A New Puoto-eLectric Barrery.—<A new battery, 
which gives a current on exposure to the action of light, has 
been devised by M. Saur. It consists of a square glass vessel, 
containing a solution of 15 parts common salt and 7 parts 
sulphate of copper in 106 of water. A porous vessel of 
mercury is placed in the solution. An electrode of platinum 
is in the mercury, and another of sulphuret of silver in 
the saline solution. The electrodes are connected by means 
of a galvanometer, and the battery is fixed in a box shel- 
tered from light. The closing of the circuit displaces the 
needle of the galvanometer, and it is seen that the sulphuret 
of silver is the negative pole. When the needle has come 
to rest, if the battery is exposed to the light of the sun the 
deviation increases. If the light is suppressed the needle 
returns to its original position ; if a cloud passes before the 
sun while the battery is exposed to the light the variations 
of the needle indicate the fluctuations of the electric current. 
The effect of the battery is due to the action on the mercury 
of the bi-chloride of copper formed by the mixture of com- 
mon salt and sulphate of copper. The proto-chloride of 
copper which is formed reduces the sulphuret of silver ; but 
this reduction requires the intervention of the solar light, 
which determines the production of the photo-electric 
current.—Les Mondes. 
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THE BAUDOT TELEGRAPH. 





(Eighth Article.) 

The Receiver.—The receiver is illustrated in fig. 19. It 
bears at the upper part the commutator with the system of 
needles, and it shows at the front the printing mechanism. 
A common motion is given to the frame of the finders 


engraved upon a special wheel, called the type wheel; the 
ribbon is struck against this wheel at the precise moment 
when the combination representing the letter has been 
effected by the combiner. The synchronism of the motion 
and the care which has been taken, at the time of construc- 
tion, to arrange the types in the order of the combinations, 
makes sure of the agreement of the manipulation and the 
impression. 
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Fic. 20. 


of the combiner and to the printing apparatus by any 
motor whatever (water turbine, or electro-magnetic engine). 
The characters to be printed upon the ribbon of paper are 
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Fic. 21. 


We have said that the production of the combination by 
the collecting frame is obtained when the rubbers having 
beneath them a series of hollows, the frame is no longer 
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sustained. A finger, d (fig. 20), placed upon its prolonga- 
tion acts then upon a bar lodged in the vertical axle and 
produces, by the action of a series of levers and stops, the 
disengagement of a cam which puts in motion the printing 
mechanism. This mechanism is composed of two wheels, 
one called the printing-wheel and the other the type-wheel, 
mounted upon the same axis, with an arrangement which 
allows the relative displacement of the second in respect to 
the first, when it is necessary to make the impression of 
figures or of letters. This arrangement has been borrowed 
from the Hughes apparatus: we will not describe it. In 
the ordinary motion the printing-wheel and type-wheel 
have.a common movement. In the printing-wheel each 
division is formed of a tooth and a hollow, in the tyne- 
wheel each division is subdivided into two parts containing 
two characters (a letter and a figure). 

When the cam of fig. 20 is disengaged it enters a hollow 
of the printing wheel and accompanies this wheel in its 
movement until in a position symmetrical with respect to 
the line of the centres. It leaves then the hollow and takes 
up a second position by the action of a spring outside of the 
path of the teeth of the printing wheel. The fixed axle 
round which the cam turns bears on its prolongation an arm, 
called the printing arm, which is drawn along by the motion 
of the cam and projects the paper against the type wheel. 
A pin on the printing wheel acts at one part of its revolution 
upon the arm of a lever which turns around a horizontal axis 
and strikes again by means of its lower arm the cam, and 
restores it and the printing arm to their original position. 
This lever is represented at the upper part of fig. 21. The 
rest of the figure gives the details of the mechanism for the 





[Fia. 22. 


propulsion of the paper. The ribbon is furnished by a roller 
placed at the right of the receiver, and after several angles 
it eventually passes round the extremity of the printing arm, 
which is covered with cork, and finally is brought against a 
cylinder with a toothed surface and an adjacent roller pressed 
by aspring. The grooved cylinder is provided with two 
catches, 7 and d’, the motion of which impels the paper. 
At the first stop and impression the catch, ¢, which is 
movable with the printing arm, draws on the cylinder; the 
catch, d', is fixed. The ribbon does not advance, but upon 
the right a certain length of paper, coming from the roller, is 
impelled by the rotary motion of the arm. On the return, 
the fixed catch retains the cylinder, the paper in contact of 
ithe roller does not move, but the portion which has received 
the impression slides over the cork and is replaced by another 
to receive the next character. 

Fig. 19 represents a double receiver, doing service on two 
circuits, not consecutive, by the aid of a single motor and of 
a single combiner ; the printing parts are double, and placed 
upon two opposite surfaces. The receiver is completed by 
two parts, called the speed regulator and brake regulator. 

The speed regulator is arranged in such a manner as to 
be able at a given time to absorb a given portion of the 
power of the motor, the resisting couple varying in relation 
to the slight differences in the speed of rotation. 

The fly-wheel of the apparatus turns eight times as 
quickly as the commutator, making from sixteen to twenty 


revolutions per second. The axle of the fly-wheel bears 
upon its prolongation two arms, terminated by sockets, into 
which are screwed two buttons, supporting two eccentric 
masses (fig. 22). Spiral springs, fixed at one end to the 
springs, and at the other end to the masses, tend to bring 
these back towards the centre, and act in the reverse direc- 
tion to the centrifugal force developed by the rotation. 
The masses carry two small cork rubbers, sliding upon the 
concave surface of a metallic dise. 

The speed regulator is completed by the brake regulator, 
which insures synchronous motion between the receivers 
and the distributor. Each double receiver possesses an 
electro-magnet, arranged near to the fly-wheel, the armature 
of which brings down a small hammer with a cork head. 
By the displacement of the armature, the hammer presses 
upon the circumference of the fly-wheel, and thus creates a 
resistance which diminishes the speed. Once in each revo- 
lution the sixth rubber of the distributor traverses the 
contact, called the brake-contact, and puts it in communi- 
cation with the local battery which actuates the electro- 
magnet. 








CAPANEMA’S PATENT PORCELAIN 
INSULATOR FOR BULLET-SHAPED 
WIRE-ATTACHMENT. 


Berore describing this insulator we think it advisable to 
give a brief summary of the causes which lead to the 
decrease of electrical resistance observed in so many insu- 
lators after erection. It is not sufficient that a high 
insulating power is observed shortly after manufacture, but 
it is of the first importance that this insulation should 
remain as constant as possible, and Capanema’s insulator 
has been designed to fulfil this condition. 

Decrease of insulation or electrical resistance may be 
traced to the following causes :— 

(1.) Chemical action which is set up when insulators of 
inferior quality are exposed to an atmosphere impregnated 
with acids or salts. (Porcelain insulators are less liable to 
be injured in this way than those of ebonite.) 

(2.) Conducting films of dust and moisture, which fre- 
quently collect on the surface of insulators, and more readily 
upon a rough than a smooth surface. 

(3.) Fissures and cracks caused by sudden and unequal 
expansion or contraction of the whole insulator or some of 
its parts. (The materials may, however, be so combined 
as to reduce this defect to a minimum. The quality and 
proportions of the substances employed in the manufacture 
of the porcelain should be chosen with a view of securing 
as constant an electrical resistance as practicable. ) 

(4.) Fissures caused by discharges of atmospheric eclec- 
tricity passing from the line-wire through the insulator to 
earth. (This occurs more readily when the insulator is of 
inferior quality, especially when the line-wire is attached to 
it by binding wire. In this case the latter, by encircling 
the upper part of the insulator, causes a large number of 
metallic points to be in contact with it, thus assisting 
the discharge through weak and defective places on the 
surface.) 

(5.) The use of binding wire which frequently breaks 
and forms a direct contact. (When binding wire is wound 
round the insulator, its coating of zinc is invariably chafed 
off. It then rapidly oxidises through the moisture of the 
atmosphere, and rust is deposited over the surface of the 
insulator, thereby greatly reducing the insulation.) 


Description of Capanema’s Insulator. 


This insulator has been designed with a view to avoid the 
above causes of defective insulation, and to obtain a method 
of securely fastening the line-wire to the insulator, while at 
the same time allowing repairs to he easily effected in case 
of breakage. The wire is securely attached to each in- 
sulator, so that in the event of a break occurring in any 
span, the insulators on each side hold the fractured wires 
and prevent them from slipping back in the adjoining 
spans, 
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Fig. 1 shows a section and fig. 2 a plan of this insula- 
tor. When a line is being constructed the wire is strained 
from pole to pole, and the place where it will rest in the 
insulator is marked. A bullet-shaped piece of tin-solder 
(the same as used for soldering joints) is then cast upon the 
wire at this mark and placed in the insulator. In the 





poreclain just above the bullet, there are two small holes for 
the reception of a pin which serves to keep the wire in its 
place. Gn properly-constructed lines, however, the wire is 
retained in the insulator by its own weight, and the pin is 
only required when the line has been erected in an irregular 
hranner, 





Fia. 2. 


Experience has proved that the wire does not slip through 
the bulict, and that both are capable of bearing an equal 
strain. Jn order, however, to obtain complete security 
against slipping, the line-wire should be first dipped into the 
molten tin solder and heated, and the pullet then cast upon 
it, when the union of the metals becomes complete. 

To facilitate this operation a bul et mould is used, through 


which the tin is allowed to flow, thus heating the wire, and 
after the latter has been sufficiently heated, the outflow of 
metal is stopped by a shutter, and the bullet is then formed. 
If the wire is not previously heated as above described, it 
slips through the bullet, just before its breaking strain is 
reached. 

These insulators, which are of double-cup form, are made 
of the best highly-glazed porcelain, and the disadvantages 
attending the use of binding-wire (referred to in paragraphs 
4 and 5), are avoided by the adoption of the bullet form of 
attachment. The line-wire, by means of this attachment, 
touches the insulator only at one point, so that discharges of 
atmospheric electricity are much less likely to destroy the 
insulator than when binding-wire is employed. 

The method of fastening the line-wire by means of binding 
wire round each insulator is objectionable on account of its 
giving rise to loss of current during damp weather. In 
Capanema’s insulator this leakage is greatly reduced by the 
small point of contact between the insulator and line-wire, 
and the electrical resistance remains consequently more 
constant. 

Another advantage of the bullet attachment is, that it 
offers an easy and substantial way of suspending the line- 
wire, and in such a manner that the swinging motion of the 
latter is rendered harmless, and when faulty insulators 
require renewal, that operation can be carried out without 
touching the wire and interfering with the correspondence 
on the line. 

These qualities render the insulator especially suitable for 
long lines with few wires in countries where constant super- 
vision and repairs are difficult. 

The favourable results obtained induced the Brazilian 
Government State Telegraph Department to adopt this 
insulator, and their lines, which are over 10,000 kilo- 
metres in length, have thereby been greatly improved in 
insulation. 

In the discussion (on Mr. Sivewright’s paper) which took 
place at a meeting of the Society of Telegraph Engineers 
on April 9th, 1879, Mr. Andrew Bell, Superintendent of the 
British Postal Telegraph Factories, referred to Capanema’s 
insulator as possessing some “excellent features,’ and 
further remarked that “the metallic, or wire surface in con- 
tact with the insulator being very small diminished leakage, 
and another good point was that it would be free from a 
serious defect that attends the use of the common wire- 
binding. When the galvanising wears off the line and 
binding-wire, an oxide of iron soon covers the surface of the 
insulator and causes great leakage.” These articles are 
manufactured by the firm of Messrs. Siemens Bros. & Co. 








ELECTRIC CLOCKS AND TIME 
TELEGRAPHS. 
By LOUIS H. SPELLIER. 


(Abstract of a Paper read at the Stated Meeting of the Franklin 
Institute, May 17th, 1882.) 





Two years ago I read a paper* before the Institute on the 
subject of “ Electro-magnetic Time Telegraphs,” or electric 
clocks that receive the time telegraphed in certain intervals 
from a weight or spring clock. 

I then stated that “they mainly depend upon the action 
of one electro-magnet and one armature.” ‘The latter is a 
piece of iron which is attracted by the poles of the electro- 
magnet, when the telegraphing clock completes the circuit 
of a galvanic battery connected with it. As soon as the 
clock breaks the circuit again, the armature is repelled to 
its former position by a spring or weight. ‘This movement 
of the armature turns a wheel which drives time-indicating 
machinery, and is repeated as often as this machinery 
requires to indicate the time of the clock, which makes or 
breaks the electric circuit. 

Such instruments work very well if the action of the 
armature is needed about once every minute, but if 
repeated every second or two, then its imperfections become 
apparent. The movement of the armature is sudden and 





* See Execrricat Review, June Ist, 1880. 











seen 
this 
fore’ 
run 


the 
ment 
years 
time 
has ] 








and 
w of 
ned. 
d, it 
n is 


1ade 
Ages 
uphs 
“4 of 
ent, 
es of 

the 


ling 
f its 
In 
the 
rire, 
nore 


t it 
ine- 

the 
tors 
10ut 
nce 


. for 
per- 


lian 
this 
<ilo- 
1 in 


00k 
cers 
‘the 
na’s 
and 
con- 
age, 
m a 
yire- 
and 

the 

are 
. 


‘lin 


the 
tric 
vals 


tion 
isa 
tro- 
cuit 
the 
1 to 
rent 
ting 
lery 
sor 


the 
t if 
ome 
and 








Sept. 16, 1882.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 215 





rapid. With a lightning-like velocity the armature moves 
toward the magnet, and is checked instantaneously in its 
rapid progress just at a time when nearest to the magnet 
and most powerfully attracted. N aturally the wheel, which 
receives its impulse directly from the armature, moves with 
the same rapidity and is checked as suddenly. These sud- 
den checks offered to the armature and wheel show their 
damaging results in a short time, and soon impair the cor- 
rectness of such instruments. 
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With the aid of the accompanying cuts (figs. 1 and 2), 
which show the principle of my electro-magnetic escape- 
ment in its two main positions, I will be able to explain the 
manner in which I have corrected these evils by the inven- 
tion of my system. Referring then to figs. 1 and 2, G is the 
electro-magnet, B is an iron wheel that has on its cireum- 
ference the projections, H. Those projections are armatures, 
Fastened to the same axle with this iron wheel is the escape 
wheel, A, with the peculiarly shaped cog shown in the 


Fic. 5. 
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These clocks, as a rule, soon get out of repair, as may be 


seen by those in use at the Pennsylvania Railway Depot in 
this city. Their noise resembles that of a hammer striking 
forcibly upon an anvil, and it is only surprising that they 











drawing. pis a lever with an adjustable weight at r, and 
presses by means of the pulley, £, on its circumference and 
rests at the bottom of the cog, when the electro-magnet is 
not charged with magnetism. ; 





run as long as they do. 

To meet the above-mentioned faults of electric clocks is 
the purpose of the device of my electro-magnetic escape- 
ment, of which I exhibited here my first model about two 
years ago, and which is, indeed, the only second system of 
time telegraphs that is new in its fundamental principle that 

as been invented in almost half a century. 


When in that position, as 
shown by the drawing to the left, two of the armatures are 
very near to the poles of the electro-magnet. 

At the moment when the electric current passes through 
the coil, c, and the poles, G, become magnetised, the tivo 
armatures will be attracted and take their position right over 
the poles of the electro-magnet as shown by the drawing to 
the right. 














THE TELEGRAPHIC JOURNAL AND 


216 ELECTRICAL REVIEW. 


[Sepr. 16, 1882. 





The escape-wheel, a, fastened to the same axle with B has 
moved with it and lifted up the lever, D, and has in its move- 
ment gone so far as to allow the pulley, k, to glide over the 
point of the cog and keep its position, shown on the drawing 
to the right, until the electric circuit is broken again ; then 
the poles, G, become demagnetised, the armatures are no 
longer attracted, and the wheels, A and B, move under the 
pressure of the pulley until it has reached the bottom of the 
cog. By this movement the next succeeding two armatures 
have taken their position shown to the left, again ready to 
be attracted at the next closing of the electric current. In 
this manner is produced, by alternately opening and closing 
the circuit, a step-like movement of A and B. You will per- 
ceive that the object aimed at to avoid violent checks of the 
armature is completely achieved. Another advantage of no 
less significance is gained, namely, that it is impossible for 
the escape-wheel to move without an extra provision, at any 
viven impulse, more than one cog. 

Before I show the application of my escapement to time 
telegraphs I will explain the manner in which I make and 
break the circuit by means of a weight clock, in order to 
transmit the time to the electromagnetic escapement. This 
current-breaker, fig. 3, I have found to be very effective. 3B 
is a metal dise fastened to the axle of the escape-wheel of a 
clock. It has platinum pins vertically upon its face. ¢ is 
another smaller platinum disc fastened to the pin-bearing 
disc, } and U' are two springs with platinum terminations. 
‘The spring, }, rests on the platinum dise, while 0’ forms the 
contact with the platinum pins. 


When the dise moves with the escape-wheel of the clock” 


it will complete the cirenit of the galvanic battery, whenever 
the spring, J’, comes in contact with one of the pins, and 
when the spring is removed from the pin the circuit is 
broken, 

I found this current breaker fully to answer its purpose 
and tu meet all the requirements. It prevents by means of 
friction all accumulation of dust and oxidation and keeps 
the contact surface bright. 

The best clocks for making the contact for time telegraphs 
are undoubtedly those provided with a gravity escapement 
invented by Edmund Becket. Clocks with gravity escape- 
ments allow an increase in the weight of the clock to such 
an extent as is needed for a secure metallic connection of 
this contact-breaker without affecting perceptibly the impulse 
given to the pendulum. 

I now come to a subject of less general interest, but of 
not less importance, that of real electric clocks, where the 


moving power of the whole mechanism is electro-magnetism - 


only. I ealled such clocks in my paper two years ago 
more of a scientific curiosity than a useful invention ; and 
yet some of the most prominent philosophers and mechani- 
cians have devoted their time and genius to their construc- 
tion to make them correct time-pieces. The first who con- 
structed such clocks was Bain, about forty-five years ago. 
At present the clocks of Dr. Hipp seem to take the lead, 
but although he claims great accuracy for them, they seem 
not to sustain the claim in every instance. One small 
specimen of his clocks is exhibited in the window of Mr. 
Thomas Shaw, Ridge Avenue, above Ninth Street, of our 
city. In principle I think it to be a step backwards, as it 
is but a modified and improved clock of the Bain type. 

There are three main difficulties in the way of making 
electric pendulum clocks a success. 

They are, first, the variation of the strength of the electric 
current of galvanic batteries ; second, the danger that the 
current-breaker will not make a sufficiently secure contact 
for the passage of the electric current, since the contact is 
made by the pendulum, which has not in all cases sufficient 
surplus of power to make a secure contact ; and, third, the 
obstruction which the current-breaker offers to the pendulum 
in its oscillations. Therefore, electric clocks can only be 
a success when the above-mentioned difficulties are avoided. 
I think I have met the difficulties successfully by a clock 
exhibited here to-night, presently to be explained. 

I shall first explain the current-breaker of my clock, and 
to show how far it differs from those employed up to this 
day I will introduce this explanation by a brief description 
of the current-breaker now in use at the astronomical 
observatory in Paris. 

There the pendulum of the clock has two side-exteading 
metal arms. Each of these arms is provided with three 


screws with platinum terminations. Three levers, separately 
movable, but in metallic connection, corresponding to the 
screws, will be either in contact with, or removed from the 
screws as the pendulum moves to and fro. ‘Ihe levers and 
the arms are inserted into the circuit of a galvanic battery 
and an opening and closing of the same, corresponding to 
the oscillations of the pendulum, will be effected. That the 
pendulum meets with a comparatively great obstruction in 
its movement by such a current-breaker cannot well be 
disputed, and yet the contact cannot be formed with a 
great deal of force to make it as secure as desired, since the 
levers have to be very light so that they will not obstruct 
the pendulum too much in its movements. 

I now will show how I effect with a new device of a 
current-breaker a secure and firm contact, and yet at the 
same time allow the pendulum to follow the course of its 
oscillations without meeting with any obstruction. Fig. 4 
shows a front view of my electric clock, and fig. 5 a side 
view, in which N is the pendulum and 1, v and v' its 
current-breaker. You see an upright standing lever, v, 
with a weight, x, on the top. Near its fulerum are two 
screws, v V’, against the one or the other the lever will 
rest, if the pendulum is out of its vertical position to 
one side or the other. Two electric wires, s 8‘, coming 
down the pendulum rod are in metallic connection with 
the two suspension-springs, 8 8’; both springs are fastened 
together at e’ by an insulated substance, and each of these 
suspension-springs is again connected with its corre- 
sponding spring, R R’. Now let the poles of the gal- 
vanic battery be connected with the springs, R R’, and 
set the pendulum oscillating. If the pendulum has its 
present position, the lever, U, rests against the screw, v, and 
forms a metallic contact with the screw. The screw is con- 
nected with one of the wires coming down the pendulum 
rod from one of the supension-springs, and the lever is 
again connected with the other wire coming from the other 
suspension-spring, so that the electric current can pass 
through the contact made by the lever, vu, and the screw, v. 
If the pendulum has its position on the opposite side, the 
lever will bear against the screw, v’. This screw has an 
insulating substance upon its termination that keeps the 
circuit broken. Thus, by the movements of the pendulum 
to and fro the lever, U, will bear against one or the other 
screw, and make and break the electric circuit. The fall of 
the lever from one to the other screw is so small that it 
needs very careful watching to perceive it. The contact 
formed proves to be secure. It is made with a great deal 
of force, since it is formed very near the fulcrum of the 
lever. You will observe that this simple contrivance of my 
current-breaker removes two of the principal difficulties 
which electric clocks have to combat with. 1t now remains 
to show how I made the impulse given to the pendulum for 
its movements independent of the strength of the electric 
current acting upon the electro-magnet of the clock. The 
springs, R R’, are connected with the electro-magnet and 
inserted into the circuit of the galvanic battery. You see 
in the drawing fastened to the axle of the lever, p, that 
moves the escape-wheel, an arm, 1. Against this arm, rests 
the lever, L, with its fulerum at g. The extension of this 
lever touches the pendulum, while resting on the arm, 1, 
when the pendulum hangs in its vertical position. 

Now, if the pendulum is moved to the left, as it is shown 
in fig. 4, the lever of the current-breaker will bear against 
the screw, V, and close the circuit. The armatures nearest 
to the magnet are attracted, and the lever, D, that moves 
the escape-wheel is raised, and with it the arm, 1, is moved, 
which in turn raises the lever, L. There it remains until 
the pendulum has taken its position to the right. Then the 
lever of the current-breaker drops against the insulated 
screw, V’, and the circuit is broken, then the lever, D, suddenly 
drops down, moving the escape-wheel, while the lever, L, 
drops against the pendulum and the pressure of its weight 
gives the pendulum the impulse for its oscillations. This 
action of the mechanism is repeated as the pendulum swings 
to and fro. If we now consider that the lever is always 
lifted up to the same height, and its weight is not subjected 
to any changes, the power, acting upon the pendulum to 
keep up its oscillations, must be the same at every impulse 
given, without regard to the attracting force of the electro- 
magnet. It will be seen that this electric clock makes a 
tirm contact for the electric current to pass; and that it 
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does not obstruct the pendulum in the course of its move- 
ments, and also that it makes the movements of the pen- 
dulum independent of the strength of the galvanic current. 
This, I think, embraces all the elements necessary for a true 
timepiece. 

Some few words are in place regarding some details of the 
clock, to make the entire mechanism understood. 

Two hard rubber plates, g and g’, are essential to insulate 
the metal plate, p, from the screw, Z, and the post, Q, to 
prevent the current from going directly through the plate, P, 
from Q to Q’, in which case the current would escape the 
passage through the current-breaker, and the circuit would 
be continuously closed. 

To avoid the passage of the current through the holes in 
which the pivots of the lever, U, move, a spring, p, is 
fastened to the support of the lever, pressing against a 
platinum pin, 7, at the axle of the lever. The pulley, f, over 
which the suspension-springs, 8 8’ are laid, is of hard rubber, 
to keep the springs insulated. 1 and 2 are two bars, also 
of hard rubber, which support the pendulum, and between 
which the two ends of the suspension-springs are fastened. 
The plates a and a’ are of the same material, and are used 
to hold the suspension-springs in their proper positions. 








THE BRITISH ASSOCIATION. 


[Specially reported for the Exxctricat Review. ] 


A NEW FORM OF ARC LAMP. 





[Paper read before Section G, Monday, August 28th. By Prof. 
G. Forngs. | 


Pror. Fornes stated that this lamp was specially devised for powerful 
currents—for lighthouse lamps, or projectors, where a powerful 
eurrent was used, and where there was some difficulty in feeding the 
carbons. It had been found necessary under such circumstances to 
have the power not only of causing the carbons to approach each 
6ther, but sometimes to cause them to rub slightly, and that was a 
point not usually required in the construction of an arc lamp. At 
the same time, the are lamp he held differed from others in this, that 
the point where the light came from was fixed, and did not vary 
in the consumption of the carbon. The two supports for the carbons 
were both connected with racks, and there were pinions mounted in 
the same axes, but insulated from each other. The size of these 
pinions was so regulated that the one carbon moved twice as quickly 
as the other, and therefore always kept focus, which was a necessary 
point in lighthouse illumination. A shunt current passes through a 
ring, which is really the armature of a Gramme machine. The main 
ewmrent passes through an upper series of coils, while the derived 
eurrent from the armature passes through a lower series. The 
carbons, of course, are at first in contact, but as they wear away the 
resistance of the are increases, the current diminishes in the main 
circuit and increases in the derived one, which goes in an opposite 
direction to the other, and the effect is utilised on a worm wheel, 
which turns to feed the carbons, so that the position of the light is 
always kept constant. The main circuit is continually tending, by 
the mechanical arrangement of the lamp, to pull the carbons apart, 
and the derived circuit to keep them in contact. If the current is too 
weak, the main circuit separates them a little further, so that the 
regulation is always kept constant. 

Mr. Preece remarked that there appeared to be a special inventive 
effort just now in the direction of new systems of arc lighting. 
There seemed to be a great deal of novelty and ingenuity about that 
which Prof. Forbes had exhibited, and he hoped that it would be a 
success in practice. 


A NEW HAND DYNAMO MACHINE. 








[Paper read before Section A, August 25th. By W. H. 
Preece, F.R.S.] 





Wuen in Paris, I saw an extremely compact and useful dynamo 
machine. There are a good many in this room who have occasionally 
to appear before the public as lecturers, and there are also many who 
are engaged in instruction. Most of us require at times, in our labora- 
tory and rooms, some convenient mode of producing a very powerful 
current. The only machine available for us is the small magnetic 
machine of the Gramme type, where a ring is rotating in the field of 

werful permanent magnets. In this particular instrument, however, 
the field is produced as it is produced in ordinary dynamo machines, 
such as is used for the production of electric light. Owing to the 
peculiar construction of this chapel, I have been unable to fix the 
instrument (the maker of which I may say is Baron M. De Méritens) 
so that all can see it, but I have it in the hall, and I will work it so 
as to show you some of its effects. The armature of the machine is 
of the Paccinotti type—made of a series of flat plates serrated. The 
ring is furnished with projections, 16 in number, through which 16 
wires, one for each, are brought to the commutator, which is similar 
to that used in the Gramme machine. The ring rotates in the field 
of an electro-magnet just as is done in the Gramme and Siemens. I 


have two men who will work the machine, and from the currents 

roduced, which are brought here by means of two conductors, I 

ope to form a small electric light. The electromotive force when 
working at full speed is 70 volts, the resistance of the field magnet is 
four ohms, and the resistance of the armature is four ohms. The 

connection is such that either the field magnet can be put in as a 

shunt, or as a series in the ordinary way. Four men working it will 

produce a capital electric light, and one man a capital Swan or Edison 
light. Two men should, I think, be able to keep three lamps going. 

The price is only £15 without the mechanical construction, and the 

whole thing complete is one of the most convenient that could be used 

for very many purposes. 

The first experiment with the machine was a total failure, owing 
apparently, as Mr. Preece explained, to some short-circuiting, which 
he hoped they would be able to remedy. 

Mr. Taylor said that when last in Paris, he had looked about for 
some machine of this kind that would give a good current, and could 
be turned by man-power, and he had found only two machines that 
would fulfil these conditions. He had obtained one—a machine by 
Giaraud—and from what he had seen of it since he did not think that 
De Méritens’ machine, as described by Mr. Preece, was any better. 
His Giaraud would feed a Swan lamp well with one man turning it. 
It was a magneto, notadynamo. It had eight electro-magnets consti- 
tuting the armature, made and unmade by passing between the poles 
of sixteen steel magnets. It could be made to give either direct or 
alternating currents. It would give an are light very well as long as 
there was some one to watch the distance of the carbons. It was 
sufficiently powerful to melt fine iron wire. The price was 1,000 
francs. He thought the weight was about 500 Ibs. 

A Member had understood Mr. Preece to speak of a hand dynamo 
as something of a novelty. He had made a very efficient dynamo 
some time ago for the Medical Congress with a permanent 
magnet resembling somewhat an Edison machine, which would work 
a Swan lamp very efficiently for surgical purposes. He could not 
give its resistance, but its price had been £25, complete with all the 
multiplying gear. It was much smaller and lighter than Mr. Preece’s 
but still sufticiently firm to stand without being fixed to the floor. 

Mr. Ladd had had some considerable experience with hand 
dynamos as well as magnetos. He had himself introduced the first 
hand dynamo machine to that association at its Dundee meeting, 
when Sir Wm. Thomson was president. Since that time he had 
abandoned that principle altogether for what he considered a better 
one—to be found in the Gramme machine with permanent magnets. 
He thought that that had entirely superseded anything else that he had 
seen. He believed the dynamo principle good for large machines, but 
really not well adapted for a hand machine. The dynamo he had, 
however, heated a platinum wire of about 18 in. long, and that was 
as much as one man could do. Ina Gramme machine one man could 
do the same thing very easily. He had found the best form of 
magnet to be of a circular form. If three magnets were put together 
for that purpose one man could do the work very easily. In the 
machine before them the enormous speed of the armature ought to 
produce a great effect, and it did, as shown by the sparks given ; 
but, then, it was at the expense of three men. The machine reminded 

him somewhat of the machine by Giaraud, in Paris, a Ruhmkorff, 
where the dise was made to revolve between the poles of the magnet. 
But in that machine when a man was working it easily, directly the 
power was put on he was forced to stop instantly. He had made 
his machine feed two Swan lamps with the expenditure of one man- 
power. 

Mr. Swan said that the hand Grammes had been very much 
restricted by the imposition of a very heavy royalty duty and their 
high price. He took it that the present machine was not hampered 
in that way. If he remembered rightly, the price of a hand- 
Gramme, including royalty, in England was about £40, whereas Mr. 
Preece’s exhibited dynamo only cost £15. 

Mr. Preece said that the price of the dynamo was 350 francs, and 
the mechanical portion was additional, costing say, another £5, so 
that they might put the whole cost of the machine as £20. 

Lord Rayleigh said that the general question raised by Mr. Ladd, 
as between dynamo and magneto, was of great interest. There 
seemed to be some presumption in favour of the magneto for a small 
current, as being more easily available within wide limits. Still, he 
had always found the Gramme extremely convenient. 

A Member said that from his experience he had found that for 
small currents the hand magneto was capable of producing greater 
effect than the dynamo. His magneto was very effective with a 
small Swan lamp. He had also wrought a heavy sewing machine by 
its means, there being a boy only to turn it; but it was all that he 
could do. 

[The machine was here again experimented upon, this time with 
perfect success, two men turning the machine produced 3 lamps of 
full power. | 

Mr. Preece said they would notice in the lamps that excessively 
pretty violet light which indicated the last stage of the lamp’s existence. 
If the velocity of rotation had been increased, perhaps 10 times a 
second, or perhaps not so much, the three filaments of carbon would be 
broken with the strength of the current. The current was very 
nearly an ampére for each lamp. Hence, the three lamps were being 
wrought with an electromotive force of 70 volts, that gave them 210 
units of power expended, units which he hoped would in future be 
known as Watts (applause). That was really °35 horse-power. If 

they added to that 10 per cent. for the work consumed by the 
machine, they formed an expenditure of about ‘4 of a horse-power 
in producing those three lamps, which was a very fair indication of 
the value of the instrument. He might add as to its weight, that 
three men had no difficulty in carrying it into the chapel. It could 
be used for the transmission of power, and for all experiments con- 
nected with the electric light, and to those who were in the habit of 
spending money in the acquisition of apparatus, he thought he could 
say that they would find the De Méritens machine exceedingly 
cheap. 
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ON ELECTRIC METERS. 


[Paper read before Section A, August 30th, 1882, 
By C. Vernon Boys. ] 


Mr. Boys exhibited an extensive series of models bearing on 
the subject of power-measuring in general, which might be 
applicd to electrical measurement in particular. The general 
principle was applicable to differential metronomy, and all the 
apparatus were based on the same idea, though the application 
made to the special case of measuring differences of potential, was in 
one or two of the instruments exceedingly complicated. The funda- 
mental idea utilised in the mechanism consisted in a wheel rotating in 
contact with a cylinder, but at an angle of about 30 degrees with 
the perpendicular cross section of the latter. The result was a trans- 
ference of the rotating motion of the wheel into a longitudinal motion 
of the cylinder, if the cylinder was left free to move endwise. By 
a clockwork arrangement the wheel motion when the cylinder had 
reached the end of its path was transformed into a motion in the 
contrary direction, and thus the cylinder was forced to turncontinuously 
within its field with an alternating to-and-fro movement. The 
applications of this mechanical principle, which Mr. Boys described 
as comparatively novel, were described as numerous and of wide 
range. One instrument, adapted asa differential electric meter, was 
spoken of by Sir William Thomson as novel and highly ingenious. 
The apparatus consisted of two small magnetised steel cones, revolving 
on separate spindles, point downwards, so that each spindle might 
be connected with a separate source of power. A small cross-piece 
of soft iron was hung between the cones, touching each of them with 
one end, and retained in position merely by the fact of the cones 
acting as magnets. When revolution was set up in the cones, the 
inventor showed that the cross iron remained always parallel to its 
original position if the two velocities were equal; but immediately 
that either of the cones moved more rapidly than the other, it was 
demonstrated that the angular displacement of the iron indicated 
with absolute accuracy the differential velocity of the spindles. Sir 
William Thomson, in remarking on the ingenuity displayed, stated 
that the latter instrument might be a valuable application in the 
measurement of potential differences between two electrical currents. 





THE THICKNESS OF WIRE NECESSARY TO 
CARRY DIFFERENT ELECTRIC CURRENTS 
WITHOUT OVERHEATING, 


[Paper read before Section G, Monday, August 28th, 1882, 
By Prof. G. Forners.] 


One would expect that if one wire would carry a current of one volt, 
then two similar wires would carry two volts. This is so if the cur- 
rents are very far apart, but when the currents are near together we 
have to take into consideration the surface, from which radiation is 
continually taking place. Consequently, however likely it would 
seem at first sight that the current carried would be proportional to 
the section, as a matter of fact it is not so. I find by experiment that 


if there is a departure from the law of the square of the diameter - 


then the law is that the current is almost proportional to the diameter 
of the wire. If you can carry a definite amount of current through a 
wire of a millimetre of thickness without heating it over a tempera- 
ture of 150°, then if you want to carry a current twice as great 
through a wire you must have one of two millimetres diameter—i.e., 
four times the section. This is a very serious matter in regard to the 
extension of electric lighting. The method of arriving at the law 
was by taking pieces of wire of different diameters, putting a trace of 
bees’-wax upon them and then by diminishing the resistance slowly so 
as to heat very gradually indeed, find the current necessary to melt the 
wax. Another very important law which is necessary for us to know 
in order to be able to change the type of dynamo so as to produce 
another which will give any desired electromotive force, is that when 
the wire is wound in coils so that the coils are the same size, then the 
strength of the current which is allowable is proportional to the 
square of the diameter of the wire—i.e., to the section. In deter- 
mining this law I used small coils in tubes closed at one end, and 
tilled with water of a definite temperature, then the current was 
raised by changing the electrical resistance until the temperature was 
definitely increased, and the strength of the current was read off— 
this law being the result. 


A NEW FORM OF GALVANOMETER FOR MEA- 
SURING CURRENTS AND POTENTIALS IN 
ABSOLUTE UNITS. 





[Paper read before Section A, August 29th, 1882, 
By Sir W. Tomson. ] 





Twat machine, which had been specially constructed for purposes of 
easy portability, consisted of a framework of needles supported on a 
sapphire cup byan iridium point, like the best arrangement for the sup- 
port of the mariner’s compass. For the laboratory he should prefer 
a silk fibre suspension wherever it is not to be carried about ; but for 
the purposes of portability he preferred the arrangement he had 
mentioned, as it is almost impossible to make sure that such an 
instrument can be carried about without breaking the fibre. He had 
allowed the needle to rest on its point, and, as they observed, it might 
be given any amount of rough usage. The arrangement is placed 


on a three-legged stool and in a sliding trough cut in a block of 
mahogany. One of the feet is placed in a certain groove, and the 
other two slide outside. By means of this arrangement they got the 
utmost possible resistance to all motion or shakiness, and they had 
that attention to the geometrical principles involved in its construc- 
tion with almost astronomical steadiness. This steadiness was 
the main feature of the instrument described. The great difficulty 
in potential measurement was, of course, temperature correction, 
because potential measurement involved a knowledge of the resistance 
of the coil. In the instrument before them it was not necessary to 
have a knowledge of the resistance of the coil, and the temperature 
corrections varied from about 1 to ‘992 at 20°; that was, about 8 
per cent. He might add that the wire which he used was of copper. 
German silver might be used, but the disadvantage of that was its. 
less sensibility. 





DISCUSSION ON DR. GLADSTONE’S PAPER ON 
SECONDARY BATTERIES. 
(Continued from page 197.) 


Lorp Raytercu said that the subject was almost a burning one, and 
a minute and thorough investigation of the chemical reactions involved 
in the working of such a battery would be the key to many of the 
difficulties that yet remained to be overcome. 

Professor Lodge said that on one point Dr. Gladstone’s experience 
had been in apparent contradiction to his. That point related to the 
possibility of reducing sulphate of lead when spread on the plates 
alone. There were perhaps theoretical reasons why one should expect 
sulphate of lead to be not readily acted upon; and because it was not a 
conductor one might expect the action to be to decompose either the 
water or the sulphuric acid. But he did not think it reasonable to 
expect that hydrogen would attack a non-conductor. On the other 
side the oxygen could unite with the lead plate and form protoxide— 
ultimately, however, peroxide—if not, as he himself thought possible 
though less probable, peroxide at once. At any rate peroxide did 
certainly form there as in a Planté cell, and as peroxide was a con- 
ductor some oxygen would be liberated. Then they would have 
PbO. + PbSO,;— H.SO,. Then the PbO, would spread through the 
mass Of a secondary action, and there would be a reduction of 
PbO, + PbSO, + H,O. But at the other side of the cell nothing of 
that sort would go on. They would simply have the hydrogen 
liberated, and the sulphate of lead not acted upon. He had found 
that minium charged distinctly the best. It reduced more quickly, it 
oxidised more quickly than any of the other substances he had tried. 
Litharge came next, and reduced perhaps quite as well as the minium, 
though it did not peroxidise quite so readily ; but he had found no 
change whatever in the sulphate of lead. He had put it on asa 
white paste, and thus it had remained, though he had tried it with 
two Groves and hand Grammes. Dr. Gladstone said that he had 
tried sulphate of lead, and had been able to reduce it. That was not 
his experience at all. If the sulphate was mixed with minium the 
minium reduced itself readily, but the sulphate was not acted upon. 

Sir William Thomson said that his results corroborated those of 
Professor Lodge. He had taken two platinum plates with about one- 
eighth of an inch of sulphate of lead on bibulous paper between. 
He had left these with a considerable difference of potential main- 
tained between them—perhaps 2} volts—for about six weeks or two 
months. The result was that the sulphate next the plate kept 
positive was peroxidised through its whole thickness. The other 
platinum plate remained perfectly white. Over about half of the 
plate indeed there was a discoloration, which might just possibly 
contain a trace of metallic lead. Certainly, if there was anything it was 
an exceedingly minute amount, and practically non-existent. It was 
highly important that such investigations should be pursued. The 
chemical theory of the working of these batteries needed a great deal 
of working at. 

Prof. 8. Thompson could also confirm Prof. Lodge’s results. He 
would like to call attention to the fact that the earlier experiments 
of Planté and Faure bore out the same idea. By a process of alter- 
nately charging and discharging it was found that there was yet 
an accumulation of peroxide on the one side, and a spongy material 
on the other, of the cell. In forming his plates, Faure found it advisable 
to leave the battery to itself for a time, which might vary from a 
few hours to a few days, and that period of rest greatly improved 
the action. What took place during the period of rest? He believed 
that Dr. Gladstone’s experiment threw some light upon that question : 
there was local action going on. At the point of contact with the 
lead plate, local action was producing sulphate of lead, which after- 
wards could be peroxidised, but there was no effect when a mere 
production of hydrogen was going on. He himself had tried many 
experiments. He could not agree that minium had the very best 
effect: his best results had come from the use of lead in a powder 
cither by reducing minivm or litharge at a low temperature, or else 
by precipitating it from either the nitrate or the acetate of lead. 
The reduced lead was a much better substance to work on as a 
preliminary substance. Another point in which he could confirm 
Prof. Lodge was as to how the action proceeded in layers. There 
was a plate of lead, and upon that a coating either of red lead or 
litharge, and so on. The peroxide formed close to the plate, and 
advanced right through till the whole was peroxidised, and the reduc- 
tion went on in the same way. If they covered the plate with red lead, 
and so liberated hydrogen, action began not at the place where the 
liquid was exposed to the lead, but right inside between the red lead 
and the plates, and so gradually penetrated through the mass. This 
action took place, no matter whether the lead was taken pure as 
painted or plastered upon the plate, or whether it was packed. He 
had found when taking cells to pieces that wherever there was @ 
place to which currents could not flow directly, there was sure to be 
a deposit of unreduced sulphate which was simply so much waste. 
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His own impression was that the very best form of secondary battery 
was that of Planté’s accumulator of 1860, pure and simple. 

Prof. Lodge had always thought it exceedingly desirable that the 
action should proceed straight outwards, beginning at the surface of 
the lead and going on, but he had never been able to get that done 
without great precautions. Action always began at the bottom. It 
peroxidised on the surface, proceeded to the bottom, and then crawled 
up the other side of the cell. After starting with a certain amount 
of sulphuric acid a great deal always got absorbed by the minium. 
When charged, however, all that acid reappeared. The electromotive 
force was always greater when charging than discharging. In the 
beginning of charging a Faure, they did not have a maximum electric 
force. But they put two metallic lead plates into a vessel of dilute 
sulphuric acid, and connected them with two Groves, their force was 
almost sufficient to stop the current; but if instead of clean plates 
they had them both covered with minium, the action was very much 
less, because there was not that oxygen and hydrogen layer which 
was pretty well concealed in acting on the minium. 

Prof. Macleod asked if the sulphate of lead used in the cell might 
not be in such perfect contact as that which was formed on the plate 
by the action of the acid. He had tried a few experiments to re- 
place the lead entirely by zinc, using a solution of sulphate of zinc 
and passing the current in such a way as always to make a deposit 
on the zinc plates. In that way he got a high electromotive force 
and a gradual dissolution of the free sulphuric acid. 

Prof. Lodge said that that would give a very much greater amount 
of local action, and the plate become very much sooner coated. 

Prof. 8. Thompson said that in Faure’s early experiments he used 
sulphate of lead before he hit upon red lead, and that he was able to 
excite by charging first in one direction, and then in another. It 
was not till he got red lead that he found he could dispense with the 
charge backwards and forward. 

Dr. Gladstone said he was glad that such an interesting conversation 

had arisen from this matter, and also to hear that so many physicists 
were at present investigating it. He had no doubt that the mysteries of 
the chemical reaction would be fully illustrated ; but there were still 
at present some mysteries that waited for solution. Prof. Lodge had 
objected to the statement that sulphate of lead was reduced by 
hydrogen. He was not sure that he had made itin his paper—but he 
had certainly made it in print before. Still, he did think, however, 
that it was reduced to a very small extent. In the early part 
of the investigation which he had made, when very little was 
known about sulphate of lead, he and his colleague had put 
sulphate on the two plates, and after passing a current be- 
tween they had found, as they thought, a reduction close against 
the lead itself, so that it was difficult to distinguish between lead and 
reduced lead. On repeating the experiments with platinum plates, 
after chemical tests, they succeeded in getting what was to them 
satisfactory evidence that there was a certain amount of lead produced 
in the neighbourhood of the platinum, though not much. Prof. 
Lodge had written a paper in Nature on these experiment, and after 
it appeared he (Dr. Gladstone) had tried the experiment again, when 
it certainly did appear that the sulphate was reduced, though it was 
so closely in contact with the red lead that it was of course possible 
that the lead might have been got from the plate. Still he did believe 
that there was not merely a trace, but rather more than a trace of 
lead produced. The difference between the results of experiments 
might be that hinted at by Prof. Macleod. Sulphate of lead was a 
non-conductor, or nearly so, and under such circumstances one could 
hardly expect a reduction ; but when sulphate of lead was produced 
close in amongst all the substances taking part in the operation, there 
was a general evidence that the accumulation 01 the positive plate 
was such that could not have been supposed to take place, the sulphate 
could not be reduced at all. If Prof. Lodge’s view was true, it 
pointed to a very serious difficulty in regard to these batteries; but 
still he hoped that that difficulty did not exist to any great extent. 
As to the way in which the action took place, it was curious to 
see how the action spread from certain points. It gives them 
sometimes very singular appearances. It was necessary to bear 
in mind that good contact was necessary in these reactions, and how- 
ever carefully spread with red lead some portions must have far better 
contact than others; there were often all kinds of irregularities in 
these plates. There might be a considerable amount of local action 
without reducing the electromotive force of each particular cell. He 
trusted these remarks and those with which they had been favoured 
by other speakers would draw attention to these points of controversy 
in connection with secondary batteries, and which were certainly of 
great importance. 





DISCUSSION ON Dr. SIEMENS’ PAPER ON A 
PRACTICAL SYSTEM OF ELECTRIC UNITS. 


(Continued from page 196.) 





Sir Wa. Txomson said there were one or two points upon which he 
should like to offer remarks. This was an explanation of so-called 
practical system that was proposed. He had had great, anxious, and 
careful discussion with Prof. Clausius on this subject, and he agreed 
with him that it was impossible to carry out the practical system to 
apply to the magnetic pole and the magnetic field in accordance with 
the plan based on that system so far as the list of items included by 
Dr. Siemens was concerned. In that list each of the practical units 
was connected with the other in a very simple and definite manner. 
Dr. Clausius had, however, given his adherance absolutely to the 
C.G.S., and nothing less for the magnetic field, and, therefore, also 
for the magnetic pole. Going beyond the list of units which their 
president had given them, they must consider in the next place the 
question of velocity. If they were to include the measurement of 
the velocity in the so-called practical system, in order to make that 
system coherent, then their unit of velocity would be 10° centimetres 


per second, or 10,000 kilometres per second. The definition of the 
practical system was this—it was a system in which every unit should 
be of convenient magnitude. That was the first condition, and the 
second was that every unit should have a name. Now, he did not 
think that 10,000 kilometres per second was a convenient practical 
unit for measuring velocity or any velocity in terrestrial engincering. 
That opinion he thought would be unanimous, and therefore they 
failed when they attempted to extend the practical system so as to 
include velocity. But it was necessary to extend velocity if they 
wanted to make scientifically coherent their definition of quantity 
and of the magnetic field and pole. They must, then, be consistent. 
But would it be practically convenient to reckon the velocity of a 
machine in termsof 10% times the earth's quadrant Certainly not. 
The intensity of the magnetic field, according to the practical system, 
would not be in the force of an ampére at a distance of a centimetre, 
but the force of an ampére at the distance of 10,000 kilometres. There- 
fore he said it was impossible, granting the earth’s quadrant was 
not a convenient practical unit of length to grant that 10,000 kilo- 
metres was a convenient unit of velocity. Taking this for granted, it 
was impossible to carry out the practical system consistently with an 
absolute method of measuremeut. What was the use of two methods 
at all? He had gained some particle of wisdom, he thought, in the 
course of 30 years, and the original suggestion of Clerk-Maxwell, 
giving the names of distinguished men to these various units, scarcely 
commended itself to him. But if there must be a practical system, 
let them at least give these names to convenient lengths of unit. 
Nothing could be more convenient than the C.G.S. in magnitude. 
But for the magnetic pole it was suggested that the terrestrial magnetic 
force at the equator should be one of unity, that is, the horizontal 
component of the terrestrial magnetism here is ‘17, and therefore the 
component is ‘44, a little less than one-half the unity. When they 
come to speak of magnetic force, the range of field was from 20 to 
3,000, just the most convenient scale that they could have, because 
the strong steel magnitude did not go beyond 3,000 of the C.G.S. 
units. The most intense field they could possibly get was about 
14,000 C.G.S. Nothing could be more convenient than these numbers 
to use, from 1,000 up to 2,000 or 3,000. His own proposal had 
simply been to add the name of Gauss to the previously existing 
units for the unit magnetic field, and Weber for that of magnetic 
pole. 

Dr. Clausius said that the British Association had done a good 
work in composing the practical cycle of electrical units. All the 
units as at present presented in Dr. Siemens’ paper were consistent, 
and could be suitably and algebraically expressed by the use of 
symbols,of p g and s for the unit of mass, unit of length, and unit of 
time respectively. The name of Weber for the unit of magnetic pole, 
which he had proposed, had been omitted from the Paris congress. 
Sir William Thomson wished to change the definition of a Weber to 
that of absolute unit of magnetic pole ten times greater than his 
proposed Webers. He was sorry he could not accept the suggestion. 
They would then have no more a logical system, but a collection of 
units arbitrarily chosen. Sir William Thomson had said that the 
Weber was too great for practical use. But the Farad was also too 
great, so much so that they frequently used the term micro-Farad, 
but notwithstanding it had taken firm root. He would beg the 
section, and particularly Sir William Thomson, not to adopt what he 
had proposed. This system had been adopted by the Paris congress 
and by all peoples because it was good and logical; but if they 
received now into their system a unit which was not consistent with 
the others, then they would destroy their own beautiful work. 

Professor Everett said that they ought not to introduce any un- 
necessary names. They could speak of the C.G.S8. unit of pole and 
field. Unless the name came to be so frequently used that the C.G.S. 
beeame stereotyped, he did not think it expedient to endeavour to 
form a second thoroughly consistent and logical system to run parallel 
to the C.G.8. He thought Dr. Clausius was exacting too much 
from the practical system, which was devised to give units of con- 
venient magnitude. He thought they might conveniently and with 
advantage add to the names of Ohm, Volt, Ampére, Coulomb, one 
or two others for practical use, but in such proposals he would not 
screw his logic-screw too tight in regard to consistency of unit. 
Although they knew the Ohm to be in one sense a velocity, it did 
not forbid them to use an earth-quadrant per second as a measure of 
mechanical velocity. If they admitted that Dr. Siemens was con- 
sistent enough, because taking the whole of the proposed units to 
begin with, they could express the whole of them in perfectly definite 
and logical terms of the C.G.S. unit system. 

Mr. Preece was bound to confess, from the practical point of view, 
that there was an enormous advantage in having the unit of measure- 
ment of any kind associated with a name. The name conveyed the 
idea of dealing with something definite. They had a complete fixed 
notion in their mind associated with such names, for instance, as 
Olim or Volt; but when they began to talk of the C.G.S. unit of 
quantity they got dreadfully mixed and confused. There was no 
greater boon than these names to practical men, as witness the 
rapidity with which they had been adopted. At Paris, in October 
last year, it was decided that the Ampére should be added to the list 
of units, and by the end of the year it had been adopted by all practical 
men. One term which had been suggested to this meeting of the 
association was much wanted, and he believed it would be used as 
rapidly as the Ampére, and that was the Watt. He had suggested 
the name himself, though he had applied it to a different unit from 
that which Dr. Siemens proposes. His unit was 1,000 times greater 
than Dr. Siemens’. To show the necessity for a name he need only 
speak of the large number of names that were at present in use for 
the same unit. It was called by very numerous names by authors 
and in books. Look at the terms, for instance, foot-pounds and 
horse-power. If there was one more abominable term than another 
it was horse-power, because it was never known in what terms horse- 
power was spoken of, whether nominal or indicated; and whether it 
was one or the other, people were just as wise as they were before. 
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Let them hope that horse-power would soon disappear. They also 
used another unit, the Kilogrammetre, and also the French horse- 
power, or Cheval de Vapeur. The necessity for the Watt, as Dr. 
Siemens proposed, was shown by the fact that electricians had begun 
t> speak of Volt- Ampére, which in future would be known as the Watt. 
They would be quite contented to leave the terms Gauss and Weber 
to the contests of such giants as Sir Wm. Thomson and Dr. Clausius. 
They were not wanted practically. They could do without the 
names. They did want, however, a Watt and a Joule, for the unit 
of heat was as familiar as a household word. He could prophesy that 
it would not be six weeks before the Watt was used as a unit. 
Horse-power would then be expressed as 746 Watts, and they could 
adopt, if they chose, the Kilo-Watt, which would be a very useful 
practical measure. . 

Lord Rayleigh said that the section could not be nearer its useful 
functions than it had been to-day. What he had been particularly 
struck by was the necessity for the use of the Watt being shown by 
the fact that the term Volt-Ampére had come into use. He believed 
that the most important suggestions of the president would lead to 
no real difference of opinion. Everybody was willing to adopt the 
Watt and the Joule, and the only difficulties arose over the compara- 
tively more abstract questions of the intensity of pole and unit of 
magnetism. He did not know whether practical men really did not 
require to use these terms, but he believed that before long their use 
would become a greater necessity than at present ; but in the mean- 
time they were not so urgent as the other terms. 

Sir William Thomson said he agreed with Dr. Clausius that they 
ought to be absolutely logical to the very end. Prof. Everett had 
taken the centimetre for unit of length. Then the magnetic pole 
would be ‘1 instead of 10°, and the unit of magnetic field would be °1 
again. Therefore he could not agree that this was a thoroughly 
logical system ; they got to grief at the very first step in the attempt 
to get a more coherent system. Could it be convenient to use seven 
million times the greatest field possible as obtained from soft iron and 
magnets in the practical system? Whatever they used for 
practical purposes must be of practical and convenient magnitude of 
tield. 

Prof. Everett would withdraw his recommendation. He did not 
see that there was such a pressing necessity for new units for either 
tield or pole. 

Dr. Siemens felt obliged for the satisfactory views which had been 
expressed regarding the two points to which he had attached the 
greatest practical importance, that of the Watt and the Joule. With 
regard to the other units of magnetic field and magnetic pole, he did 
not see how they could introduce them at all as distinct from the 
C.G.S. He agreed with Professor Everett, that it was much better 
to leave them entirely out, and not give any name to them. But he 
also agreed with Dr. Clausius, that the quantity which at first sight 
is inconvenient, need not deter them from including them in the 
practical system. They had already an incongruity in the Farad. 
The Farad was a very inconvenient unit ; sothat they spoke of micro- 
Farads, and in the same way they could speak of micro-Gausses. 
But to go out of the practical system would destroy the usefulness 
of that system entirely; if they could not reckon upon the Gauss 
and Weber as an integral and consistant part of that system, they 
must leave them out of consideration entirely. After all, though 60 
millions of miles seemed an enormous velocity, yet they had not to 
realise it ; it was only a conception; it did not occur often in their 
considerations. To begin with, the electric pole only came to be of 


importance in more scientific investigations of their electric machines, ~ 


For ordinary purposes these practical units were all that were required, 
and it did not convey any great objection to his mind that it involved 
a velocity exceeding that of a railway train, which did not exceed 
the velocity of light and radiant energy; therefore it was a very 
ordinary velocity after all. (Laughter). Hence they need not stand 
aghast at adopting that in composing their unit. And as to its value 
in the practical system, he did not think that there need be much incon- 
venience in dealing with the unit of magnetic field, which was 10,000 
times greater than the one commonly in use. The use of the Watt 
and the Joule would soon become familiar, and did very much in 
practical discussions and conceptions. 

On the suggestion of Lord Rayleigh, a very hearty vote of thanks 
was given to the President by the section for introducing his paper, 
which had lead to such an important and interesting discussion. 





A New Mopirication or THE Dry COLUMN WHICH 
AVOIDS DIssiPATION AND YIELDS ConsTaANT TENSIONS.— 
LL. Palmierii—The column is piled up in a glass tube the 
inside of which it nowhere touches. The upper pole is not 
connected with the metal ring which surrounds the glass 
tube, but the screw which presses the column together from 
above passes through a brass triangle, which is secured by 
three silk cords drawn down to the pedestal of the tube. In 
damp weather the cords must be dried. — Wiedemann’s 
Beiblitter. 





On THE IenitixG Power or RerArpDep DiscHarGEs.— 
By W. Holtz. —The author caused equal quantities of elec- 
tricity to be discharged with equally retarding resistances, 
and found that the igniting power depended essentially 
on the situation of the resistance, being greatest when the 
resistances were immediately adjoining the spaces traversed 
by the sparks.— Wiedemann’s Beibliitter. 


THE ELECTRICAL ILLUMINATION OF 
THE THEATRE DES VARIETES. 





THE electric lighting of the large boulevard theatres at 
Paris presents a special difficulty, which is partly owing to 
the almost impossibility of finding in their neighbourhood a 
locality suitable for installing a machine of sufficient power. 
Accumulators have just given an elegant, simple, and prac- 
tical solution of this problem. The system established at 
the Théitre des Variétés since the Ist of September is 
operated regularly and contributes moreover to the success 
of this theatre, of which it constitutes an attraction, if not 
comparable, at least equivalent to that produced by the 
magnificent company of which Madame Judic is the star. 

This illumination, made exclusively by incandescent Swan 
lamps, is composed of 205 lamps of two Carcels and of 60 
others of a smaller pattern, arranged upon the footlights. 

The electricity necessary for these 265 lights is furnished 
by an Otto gas-engine of 12 horse-power, working three 
Siemens dynamo-electric machines, of the pattern D*, excited 
in derivation. These machines serve to charge Faure accu- 
mulators during 20 hours daily, which discharge themselves 
during the performance through the 265 lamps, which would 
require, without this employment of accumulators, an engine 
of 50 horse-power. The charging machines, as before men- 
tioned, work for 20 hours per day, with two cessations of two 
hours, one after the performance, the other in the day about 
noon. 

The current produced by the machines is divided amongst 
the three excitation circuits, and the seven series of accumu- 
lators connected also in derivation. (See the diagram.) 

Each of these series is composed of 33 Faure accumu- 
lators of the 60-kilogramme pattern, containing 42 kilo- 
grammes of active matter (reduced lead and lead oxide) in 
each element. 

The 231 elements weigh, therefore, about 14 tons, and 
contain nearly 10 tons of active matter. 

The electric energy stored in the accumulators is greater 
than that which is consumed during the performance, and 
one would be able without inconvenience either to add new 
lamps or diminish the time of charging. 

The current furnished by each machine is regulated by 
altering a variable resistance, placed in the excitation circuit, 
which varies the intensity of this current and, consequently, 
the magnetic field and electromotive force of each machine 
— resistances are indicated upon the diagram at R,, R,, 
and R;. . 

During the representation the dynamo-electric machines 
continue to operate, but the current which they produce is 
added to that which leaves the accumulators to supply the 
265 lamps. The intensity of the current furnished, when 
all ave normally lighted, is 350 ampéres. Of these 10 serve 
for the excitation of the machines and 340 for the lamps. 
The production of this current is expressed thus :— 


Three machines in derivation (28 ampéres per machine) ... 84 
Seven series of accumulators (at about 38 ampéres per series) 266 
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The lamps are disposed in four distinct groups branched 
upon the two principal conductors, which are connected 


with the machines and with the accumulators. Each of 


these groups is governed by a resistance series, operated by 
a commutator. By introducing a resistance more or less 
great into the circuit of each of these groups, it: augments 
or diminishes the intensity of the light, which allows all the 
scenic effects of day, twilight and night to be introduced 
as with gas ; better, in fact, for complete darkness is more 
easily obtained, as it is necessary for this to extinguish gas 
and then relight it, which is a complicated process. 

Upon the diagram is shown the mounting of the groups 
of lamps, and the resistances A, B, C, D, which act as gover- 
nors ; these resistances are placed upon the left side of the 
stage. 

The resistances, A, govern the lamps of the house divided 
into 20 groups of three lamps each ; the resistances, B, 
govern the doorways, &c. ; the resistances, c, the vestibule, 
corridors, and the chandelier ; and, lastly, the resistances, 
D, govern the 60 lamps of the footlights, composed, as we 








1 & YY F FO ee ee ee 


& So 


° 


tl 


pe 
st 








THE TELEGRAPHIC JOURNAL AND 




































































































































































7 >) >») 
_ ee ELECTRICAL REVIEW. 221 
EF 
have said, of 60 lights of small pattern, disposed in 20 rows —_ of every kind which would appertain to the installation of 
containing each three lamps in series. an engine of 50 horse-power. 
The installation also comprises galvanometers to measure It is worthy of remark, besides, that it is by burning gas 
the current furnished by the machines, commutators for that the electricity consumed in the theatre’ is produced ; 
at removing the machines from the circuit, the accumulators this fact has a great signification. 
to or lamps which are to be extinguished, &c., and all the In conclusion, this installation, the first, we think, of this 
lg things of which one can easily divine the place and the importance, made hitherto by the aid of accumulators and 
or. function. incandescent lamps, constitutes a great and legitimate success. 
1c- The effect produced is magnificent, and the temperature The example which we have just quoted will not be slow to 
at of the house considerably lowered, as it was easy to foresee. find imitators, and will contribute more to the development 
is As for steadiness, it is in every respect absolute, the machines of the application of electricity than the fine promises and 
oss only furnishing about one-fifth of the total current, the exaggerations which accompanied the débuts of the accumu- 
ot accumulators form a fly-wheel, if we may use the term, lator of which we record to-day the magnificent results. 
he 
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66 duced in delivery. a tans i aailil aaiath he §} 
— Owing to the grouping of all the apparatus in derivation, lias thee ; ripper Pres eee Of Che Ghemens pattorn 
350 the electromotive force employed is only about 70 volts, | i droesape geet 
ched which negra ven all risk of accident. , : : = rR Siaie for th edalien of the excitation of 
aaah Safety-wires, judiciously distributed, interrupt automati- iit ia ——— lies 
at cally the cireuit as soon as the intensity in any given branch —s Seven series of accumulators. containine each 33 
a by of the distribution attains a dangerous degree. One machine sia i_—_ititim£. _— 
ho or even all the machines may be arrested at a given moment , Lamps divided ia co ‘aisle 
Hort without the extinction of the light or the slightest danger ‘eer a et anvenenl tor hated re a 
1 the to the machines arrested, for the safety-wire will break thas witiaihene ten Ynstnanen nse ae ae i 
eae the circuit before the machines have had time to heat the Ganelions of cosh tate ies oe 
va dangerously. The series of accumulators grouped in deriva- pe eae ty te “ee fe oreo pegs, 
‘ tion have an internal resistance small enough to maintain <plained, = dhe lamps in the groups A, b, and 
h gas . ° : o ¢ are all disposed in derivation ; those of the 
é the lamps without the assistance of the machines ; one would pis : is] aaeeaiall tn Gtlin off Uear. cad 
oups therefore be free to remove these altogether. All the in- ap . lene aad ans ee 
a stallation only occupies a comparatively restricted space in o Commuteies.” . 
e the the basement of the theatre, and every disposable corner ° — 
has been utilised to lodge the accumulators, therefore it ———_____ 
sided does not present the regular aspect of our diagram, which : 4 
8, By only demonstrates the principle. ' Je Toe New Cyannen SrEaMeR.—On Monday night 
bule, This application presents a real interest in this way, that experiments were made with the electric light on board this 
noes, the accumulators are there in their true place and render —_ vessel while she was lying in the dock at Dover with the 
os We } possible the employment of electricity where local circum- —_—‘ most. satisfactory results, the experiments attracting a large 
stances would have proscribed it by reason of the difficulties | number of people on the quays. 
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CORRESPONDENCE. 


TO CORRESPONDENTS. 


No notice can be taken of anonymous communications. Whatever 


ti 
is intended for insertion must be authenticated by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 

Correspondence should arrive not later than Tuesday morning if it is 
desired to appear in the following number. 


THE TELEPHONE. 
To the Editors of Tur Evectrican Review. 


Sirs,—“ Quousque tandem abutere, ‘ Injustice,’ patientia 
nostri ?” is a quotation which seems to be a very apposite 
beginning of comments on the communication of “ In- 
justice,” published in your excellent Review of 9th inst. 

In my letters to you I had not the cool impudence to set 
myself up as a judge of the justice of the decision by 
Mr. Justice Fry, the eminent judge in chancery, nor have 
] the presumptuous audacity of “ Injustice” to intimate that 
“The court was unable to appreciate questions of electrical 
science,” and I leave “Injustice” to sit as the Judicial 
Committee of the House of Lords to revise Mr. Justice 
Fry’s decision. The words “blissful ignorance” in my 
letter in nowise referred to the estimable Sir Frederick 
Bramwell. 

I do not deny that Mr. Justice Fry used the words as 
quoted by “Injustice,” viz., “ I think that the true meaning 
of the claim which I have just read is the union of a 
tympan or diaphragm capable of vibrating under the sound 
waves with an electric tension-regulator having the quality 
which I have just described”; now, the quality just de- 
scribed by Mr. Justice Fry is that of resiliency alone, not 
the three qualities of compressibility and semi-conductiveness 
and resiliency, and as “ Injustice” attempts to lead me to 
think, thus deliberateiy committing a contemptible and dis- 
graceful malversion of Mr. Justice Fry’s very clear words. 
1 no doubt erred in using the words, “ that Reis’s trans- 
mitter combined a diaphragm with a tension-regulator,” as 
a quotation from Mr. Justice Fry’s very lucid decision, but 
the fact is indisputable that Mr. Justice Fry did think so, 
and it necessarily follows from his judgment that “the 
essential requisite of Edison’s invention is the combination 
of a vibrating diaphragm and a tension-regulator,” and 
that the Hunnings’ transmitter did contain such a com- 
bination, and was therefore an infringement of Edison’s. 

Mr. Justice Fry did say “such a tension-regulator as 
E:lison described has been discovered in Reis’s instrument,” 
and, surely, if such a tension-regulator, in combination with 
a vibrating diaphragm, had been proven to have been dis- 
covered by Reis, Mr. Justice Fry could not have overlooked 
that fact, dealing with the prior publication of Reis’s inven- 
tion ; and surely he would have decided the Edison patent 
to be void on that account. It is, then, clear as day that 
words used by me erroneously as a quotation from Mr. Justice 
Fry’s decision are not “ contrary to the sense of that deci- 
sion,” but are in perfect accord with it. 

The decision of Mr. Justice Fry is that the combination 
of a tension-regulator with a diaphragm is secured to Edison 
by his patent, and the necessary conclusion is that Mr. 
Justice Fry “did not think it had been established that 
Reis’s transmitter combined a diaphragm with a tension- 
regulator.” 

| beg leave to remark that correspondents who use a 
fictitious name are generally expected to be more courteous 
in their expressions than those who write over their own 
names. 

I now dismiss from my memory the literary labours of 
“ Injustice ” with another quotation from the same author 
cited at the beginning of this communication—* Ad quem 
finem effrenata tua audacia sese ferebit ?” 

September 13th, 1882. JUSTICE. 





ELECTRICITY APPLIED TO WARFARE. 
To the Editors of Tuk Evectrican Review. 


_ Sirs,—Allow me, through your paper, to make a sugges- 
tion (which, as far as I am aware, is entirely novel and 
original) regarding the above. 


The importance to be attached to high speed in torpedo 
boats cannot, of course, be overrated, and to attain this 
every exertion is made to combine lightness with strong 
engine power ; would it not, therefore, be an advantage to 
couple to the engine a dynamo machine (which could also 
be used as an electric motor), and, whilst not actually fight- 
ing, to use all spare power, or if necessary the full engine 
power (the propeller shaft being disconnected), to run the 
dynamo and fill a large accumulator with electricity, so that 
when manceuvring or making a dash the power of the accu- 
mulator might be used by the motor and extra assistance 
given to the engine ? 

It would, it appears to me, often be of incalculable advan- 
tage in warfare to be able to produce for a short time such 
an extraordinary high speed as could be made with such an 
arrangement, an arrangement capable, perhaps, of concen 
trating the engine power of five minutes into one. How- 
ever, having made the suggestion, I leave it to wiser heads 
to pass a definite opinion on its practicability, and should be 
glad to know your own opinion or the opinions of such of 
your readers as may be interested. 

Yours obediently, 
C. SCOTT SNELL. 


Culver Park, Saltash, September 11th. 





SECONDARY BATTERIES. 
To the Editors of THe EvEecrricat REVIEW. 


Sirs,—In your issue of September 9th you draw attention 
to a “new process for the rapid formation of secondary 
couples with plates of lead,” communicated by Monsieur 
Gaston Planté to the Académie des Sciences in Paris, on the 
28th of August last, consisting of the roughening of the 
surfaces of the lead plates by nitric acid. ; ; 

Without in any way desiring to detract from the discoveries 
of that most eminent man, to whom the first honour is due 
and should be ungrudgingly rendered by all who have worked 
upon his original ideas, it is nevertheless right for me to 
state that the principle of roughening the lead plates was 
very fully worked out by me last year, and is thus described 
in my patent specification of September 10th, 1881. The 
roughening by nitric acid being one of the most natural 
“chemical processes ” is obviously therein referred to. 

Extract, page 3, lines 10 to 19:—“The plates may be 
formed of perforated lead, or of lead cast with holes, a, either 
plain or with flutes, corrugations, indentations, shelves, or 
projections, b, in or on to which the material, ¢, already pre- 
pared or to be rendered active can be packed or placed. The 
plates of lead may also be roughened on one or both sides by 
means of suitable tools, whether by pressure or striking, or by 
any chemical or metallurgical process giving an equivalent 
result in such a manner that to a suitable depth on each side 
of the plate a spongy layer, or projecting points or surfaces, 
are produced, which are either suitable for retaining the 
material hereafter to be made active or for obtaining a more 
rapid formation of the plates if used without such packing.” 

Your obedient servant, 
JOHN 8S. SELLON. 


Sydenham Hall, September 11th, 1882. 





THE LANE-FOX INCANDESCENT LAMP. 
To the Editors of Tue ExectrricaL Review. 


Sirs,—I observe in your report of the meeting of the 
Devon and Cornwall (Brush) Electric Light and Power 
Company (Limited) that a shareholder (Mr. Tyler) stated 
that while the company’s prospectus said that they had the 
exclusive right to the Lane-Fox incandescent lamp, he found 
that a general licence of a prior date belonged to the British 
Electric Light Company. 

I think it right to say (because I negotiated the agree- 
ment with the British Electric Light Company at Mr. 
Lane-Fox’s request) that he not only gave a free licence in 
July, 1881, to that company, but also paid them £5,000 
in addition, for the liberty of dealing with his remaining 
rights. This licence is still in full force, and the British 
Electric Light Company have the complete enjoyment of 
the patents in Devon and Cornwall under that licence, as 
well as of the rest of the United Kingdom. If, as stated 
by Mr. Tyler, the Anglo-American Brush Company have 
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sold any exclusive licences in this country of the Lane-Fox 
patents referred to, it is for the directors of that company 
to deal with the special responsibility which they have 
undertaken in so doing. I am, Sirs, 
Yours faithfally, 
CHARLES T. BRIGHT. 
31, Golden Square, W., September 12th, 1882. 





THE LATE MR. J. B. LINDSAY AND HIS 
ELECTRICAL IDEAS. 
To the Editors of Tun EvectricaL REVIEW. 


Dear Sirs,—Following up the letter I sent you last week 
about “ Telegraphing without Wires thirty years ago,” I think 


I cannot do better than give you a few extracts from one of 


the local newspapers about this J. B. Lindsay’s electrical 
doings as told by himself and others half a century ago. 
The undernoted advertisement, newspaper notices, and 
letters as then printed, I trust will be of special interest to 
many readers of the Review as illustrative of the beginnings 
of the electric light at that period in this out-of-the-way 
part of Britain. The words then used seem as if they were 
intended for to-day. This remarkable man died a number 
of years ago, and so failed to see the great bridge-like gap 
which has separated his small and unsteady light from the 
present splendid carbon suns and soft 5-candle lamps. 
I am, obediently, 
G. LOWDON. 
Dundee, Sepleniber 11th, 1882. 


The following appears in the Dundee Advertiser of date 
April 11th, 1834, as a paid advertisement :— 


J. B. Lindsay resumes on 14th April, 1834, in South Tay Street, 
Dundee, his classes for cultivating the intellectual and historical 
portions of knowledge. In a few weeks hence a course of lectures 
will be formed on Frictional, Galvanic, and Voltaic Electricity, 
Magnetism, and Electro-magnetism; the battery, already very 
powerful, is undergoing daily augmentation ; the light obtained from 
it is intensely bright and the number of lights may be increased 
without limit; a great number of wheels may be turned, and small 
weights raised over pulleys. Houses and towns will in a short time 
be lighted by electricity instead of gas, and heated by it instead of 
coals; and machinery will be wrought by it instead of steam, all at 
a trifling expense. A miniature view of all these effects will be ex- 
hibited, besides a number of subordinate experiments including the 
discoveries of Sir Humphrey Davy. 

A notice as it appears ‘in the Dundee Advertiser newspaper 
of date August 7th, 1835 :— 


Execrric Licut.—Mr. Lindsay, a teacher in town, formerly leeturer 
to the Watt Institution, succeeded on the evening of Saturday, the 


. 25th July, 1835, in obtaining a constant electric light. It is upwards 


of two years since he turned his attention to this subject, but much 
of that time has been devoted to other avocations. The light in 
beauty surpasses all others ; has no smell ; emits no smoke, is incapable 
of explosion; and not requiring air for combustion can be kept in 
sealed glass jars. It ignites without the aid of a taper, and seems 
peculiarly calculated for flax-houses, spinning mills, and other places 
containing combustible materials. It can be sent to any convenient 
distance, and the apparatus for producing it may be contained in a 
common chest. 


This letter appears in the same newspaper under date 
Dundee, October 30th, 1835. 


ELECTRIC LIGHT. 

Sim,—As a notice of my electric light has been extensively circulated, 
some persons may be anxious to know its present state and my views 
respecting it. 

The apparatus that I have at present is merely a small model, it 
has already cost a great deal of labour and will yet cost a good deal 
more before my room is sufficiently lighted. Had circumstances per- 
mitted, it would have been perfected two years ago, as my plans were 
formed then. I am writing this letter by means of it, at six or eight 
inches distant, and at the present moment can read a book at the 
distance of a foot and a-half. From the same apparatus I can get 
two or three lights, each of which is fit for reading with. I can 
make it burn in the open air orina glass tube without air, and neither 
wind nor water is capable of extinguishing it. It does not inflame 
paper nor any other combustible. These are facts. 

As I intend ina short time to give a lecture on the subject my 
views on the further progress will be unfolded then. A few of these, 
however, may be mentioned just now. 

Brilliant illumination will be obtained by a light incapable of com- 
bustion, and on its introduction to spinning mills conflagrations there 
will be unheard of. Its beauty will recommend it to the fashionable, 
and the producing apparatus, framed, may stand side by side with 
the piano in the drawing-room. Requiring no air for combustion, 
and emitting no offensive smell, it will not deteriorate the atmosphere 
in the thronged hall. Exposed to the open day it will blaze with 
undiminished lustre amidst tempests of wind and rain, and being 
capable of surpassing all lights in splendour it will be used in light- 


houses and for telegraphs. The present generation may yet have it 
burning in their houses and enlightening their streets. Nor are these 
predictions the offshoots of an exuberant fancy or disordered imagina- 
tion, they are the anticipated results of laborious research and of 
countless experiments. Electricity, moreover, is destined for mightier 
feats than even universal illumination. 

(Signed), J. B. LINDSAY. 


IMPROVEMENTS IN ACCUMULATORS. 
To the Editors of Tur Exxecrrican Review. 


Sirs,—My anonymous opponent appears again in the 
number of the ELecrricaL Revirw for the 2nd of Sep- 
tember, with reference to the subject of the storage 
power in the modified ac-umulators. With the method of 
exposition of facts and of discussion which he adopts, he 
would apparently prove himself to be correct ; allow me, 
therefore, to display clearly the matter in its true light. 

In the number for the 15th of July last of “ Annales 
d'Electricité ” I stated that an accumulator (modified), con- 
taining 8“ 100 of minium and 8* 800 of lead, gave for 
6 hours 30 minutes a current of 13°33 amperes, and for 
9 hours 30 minutes following a current of 13 amperes ; and, 
lastiy, for 4 hours and 10 minutes the current fell regularly 
from 13 to 8 ampéres. (There was one omission as regards 
the duration of the 12 ampére current ; this duration was 
1 hour 25 minutes ; and the total ampére hours ought to 
be modified in consequence, this fact is otherwise of no 
importance.) 

To estimate the work, I adopt the formula Tr = > , in 

Y 
which I substitute & by 2°15, g by 10, and 1 by 13, without 
remark, except as regards the intensity of the current. 

It suits my anonymous opponent to make me hold that, 
even after the explanations contained in my previous letter, 
the electromotive force is constant. This is a small satis- 
faction, which I can grant him, being quite certain that it 
will not mislead any one, not even himself. 

The question is this: Is the value of the electromotive 
force adopted, viz. 2°15, an exaggeration ? This is the point. 
If so, what should the figure be ? 

I would remark that the first intensity, 13°33 ampéres, 
lasted 6 hours 30 minutes, and the second intensity, 13 
amperes, 9 hours 30 minutes, and that by adopting for these 
two intensities alone (the remainder being neglected) the 
mean electromotive force, 2°15, I arrive, nevertheless, at 
21300 kilogrammetres per kilogramme of active matter. 
It must be noticed, however, that during this discharge 
the external resistance remained unchanged. 

Whilst, in the quasi-official experiments made by Messrs. 
Tresca, Joubert, Pothier, and Allard, the electromotive force 
of an ordinary Faure battery was 27165 at the commence- 
ment; after repose, with a current of 16°37 amperes, at the 
time of the experiment, the current had fallen to 11-49 
amperes and the electromotive force was 2°057. 

Thus, a diminution of current of five ampéres corres- 
ponded to a diminution of electromotive force of 0°108 volts ; 
according to this what would be the loss of electromotive 
force for a diminution of one-third ampére after 16 hours 
in the experiment of which I have given the result ? And 
what initial force ought I to have chosen? I do not think 
that I have exaggerated by adopting the figure 2°15 as the 
mean, especially if we do not wish to ignore that the dis- 
charge was not complete, and I am persuaded that it wili 
appear sufficiently justified in the eyes of impartial readers. 

My opponent wishes, moreover, not to lose sight of the 
fact that the ordinary Faure pile was not used, but an 
apparatus in which I consider that efliciency is decidedly 
increased, as well as the currents rendered more regular 
during the greater part of the discharge ; ‘is should not be 
overlooked, 

My opponent, moreover, appears to think that I only 
calculate as active matter the peroxidised plate ; he aflirms 
it for the second time, and he returns to it anew at the end 
of his last critique. 

Now, I said at first that the apparatus tested contained 
8* 100 of minium and 8* 800 of lead, and that the minium 
constituted the active matter. To every person who knows 
what a Faure accumulator is, that means that the lead 
plates forming the support weighed 8* 800, and that one 
had applied to them 8* 100 of minium destined to become 
the active matter. Admitting that there was room for 











THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


224 


' [Serr. 16, 1882. 





doubt after my first exposé, that became impossible after 
my last reply, where it is said that the accumulator tested 
by Sir W. Thomson “ contained 5* 700 of plumbic matter, 
that is to say, of lead forming the supporting plates and of 
minium, the weight of this latter was about 3* 500 after 
the transformation into spongy lead upon one plate, and 
into peroxide of lead upon the other ; this is what consti- 
tutes the active matter.” 

It seems to me, Gentlemen, that after this simple exposé, 
no doubt can remain in an unprejudiced mind. 

My opponent further reproaches me with taking account 
neither of the weight of the receptacle nor of that of the 
liquid. I answer that I have intentionally compared in the 
same manner results furnished by the weight of plumbic 
matter and of active matter in different experiments, 
made by different persons, without taking account, in any 
case, of accessory matter; these results are, therefore, 
comparable amongst themselves ; the weight of the recep- 
tacle has not, in fact, any value when one is dealing with 
accumulators intended for lighting, and the weight of the 
liquid is almost proportional to the volume of the accumu- 
lator. I possess, moreover, receptacles weighing 300 grammes 
into which one can introduce 35 kilogrammes of plumbic 
matter, of which about 17 kilogrammes are active matter and 
five to six kilogrammes of liquid. This is not always prac- 
ticable ; but it has been done, and as this figure may yet 
appear extraordinary, I hold the address of the manufac- 
turer at the disposal of my opponent. 

In conclusion, laying aside the appraisings of my opponent, 
I would remark that my figures, described at first as fantastic, 
are no more now than surprising, showing that they can hold 
their own by the fact of their being very real, which makes 
me think that one day I may convince even my opponent 


himself. 
G. BLANCHART. 
Brussels, 12¢h September. 


[M. Blanchart did not apparently notice that we ourselves 
accepted the responsibility of criticising his experiments, 
about which we shali probably have more to say in a future 
number.—Eps. EvEc. Rey. ] 


Narauian.—The effects produced by induction coils are 
similar to those of frictional electrical machines. The 
ordinary current of a few cells is turned into one of a very 
high tension, but little quantity, by using such coils, and no 
useful effect, such as is required for electric lighting, can be 
obtained by their use. At present the only cheap, con- 
venient, and practical way of obtaining sufficiently powerful 
currents for electric lighting, either by the are or incan- 
descence method, is by the employment of dynamo-electric 
machines. You might obtain, say, 5 Swan incandescent 
lamps of about 10 candle-power by the use of 30 large 
“Grove” cells, but the expense of keeping up the battery 
precludes it from being of any practical value. We cannot 
see any way out of your difficulty, unless you have plenty 
of water-power at command for driving dynamo-electric 
machines, by which a number of houses could be illu- 
minated from a central source. Individual outlay in pur- 
chasing a system of electric lighting is as much out of the 
question here as in South Africa, that is to say, for private 
house purposes. ‘ Natalian” has no doubt read our de- 
scription of the lighting of the Comptoir d’Escompte in 
our issue of August 12th, which was done entirely by means 
of batteries, but we should imagine that the cost of such 
an installation would speedily lead to its rejection. We 
shall be glad to hear again from our correspondent on any 
maiters in which we can be of any assistance to him.— 
(Eps. Evec. Rey. ] 


An OLp Sunscriser.—We have the promise of a reply 
to our correspondent’s questions concerning manganese, 
which we hope shortly to lay before him.—[Eps. Exc. 
Rev. ] 








Exxecrric Lianrinc.—The Gare de l’Ouest, at Paris, has 
been illuminated with the Edison incandescent light. The 
same system has also been introduced into Besangon, the 
— being furnished by a water-fall about a mile 

istant. 


NOTES. 





SUCCESSFUL COMPLETION OF THE West Coast CABLE. 
—We read the following in the Panama Star and Herald 
of the 19th ult.:—On Friday, August 4th, the steamships 
Silvertown and Retriever started from Pedro Gonzales Island, 
in the Bay of Panama, the former ship paying out cable to 
complete the section between that Island and San Juan del 
Sur, Nicaragua. Mr. Parsoné, general agent of the West 
Coast of America Telegraph Company, having volunteered 
to take charge of the temporary hut on Pedro Gonzales 
Island for the electrical tests, &c., necessary during cable 
laying, his services were accepted by Mr. R. K. Gray, and, 
with Messrs. Bailey, Norton, and Phillips, he remained at 
that island roughing it until Sunday last, when, learning by 
cable that the work at sea had been completed, they returned 
in the Pacific Steam Navigation Company’s tender 7’abo- 
guilla, which went to the island to bring them to Panama. 

The steamship Si/vertown returned, as already announced, 
on the 17th inst., with Mr. R. K. Gray on board, after hav- 
ing successfully completed the section to San Juan del Sur. 
The final splice of this section was slipped on the 10th, thus 
completing the whole telegraphic system of the Central 
and South American Telegraph Company. 

Few persons are aware of the extent of this system, which 
runs from Lima to Payta, Peru; from Payta to Santa 
Helena, Ecuador; from Santa Helena to Buenaventura, 
Columbia ; from Buenaventura to the Island of Pedro 
-Gonzales, and thence to Panama ; from Pedro Gonzales to 
San Juan del Sur, Nicaragua; from San Juan del Sur to 
La Libertad, in Salvador ; and from La Libertad to Salinas 
Cruz, in Mexico. From Salinas Cruz a land wire crosses the 
Isthmus of Tehuantepec, and a cable thence from Goatza- 
coalcos to Vera Cruz, Mexico, places the line in connection 
with the United States and the Old World. The total 
length of electrical cable connections completed by the 
company amounts to 3,170 knots, a figure which proves the 
enormous amount of work which has been rapidly and suc- 
cessfully performed. 

A flaw discovered in laying the Pedro Gonzales and San 
Juan del Sur section was easily removed within twenty-four 
hours of being discovered, and perfect communication 
through the whole line was re-established within twenty 
hours. The electrical tests were so accurately made that 
they located the flaw within one knot of its actual position. 
The main cable was at once grappled for and picked up in 
700 fathoms of water. Reeling in was commenced, and very 
shortly afterwards the defective piece was made good. The 
cable which was picked up was found within 500 yards ot 
its location on the cable companies’ charts, a circumstance 
which proves the wonderful accuracy which must be observed 
by all concerned in such an extremely scientific and costly 
work as that which has now been so successfully and happily 
terminated. 

The undertaking has been a great one. Now that it has 
been happily concluded, the few drawbacks which have been 
encountered having been overcome by foresight and know- 
ledge, and the work having been performed on a coast 
hitherto almost, if not entirely, unknown to the promoters 
of cable enterprises, Mr. Robert Kaye Gray, and every one 
connected with his staff and the vessels, must feel satisfied 
with the satisfactory results which have attended their 
labours. 

Evectric Ligutine Durinc THE PRESTON GUILD 
Festivai.—The streets of Preston, the People’s Hall, and 
the large Dingle in the Pleasure Gardens were splendidly 
illuminated, by means of 25 Brush are lights, upon the 
oceasion of the visit of the Duke of Cambridge to the 
Guild Festival, which commenced on the 4th September, 
ending on the 9th. The effect of the light upon the ravine 
at the Pleasure Gardens was very fine when viewed from the 
top, it being a large natural ravine and very thickly wooded. 
The whole of the work was most satisfactorily carried out 
under the superintendence of Mr. G. Sharples, local agent 
for Messrs. Hammond and Co., who hold the concession of 
the Brush system for Lancashire. 

THE SELLON-VOLCKMAR ACCUMULATOR.—We understand 
that the Electric Power Storage Company’s business is just 
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now exceedingly active, the manufacture of the above-named 
secondary battery being carried out on an extensive scale in 
the company’s works at Millwall. After this month we are 
informed that the output will be at the rate of 100 tons per 
week if needed, there being already about 250 men engaged 
in the work. This is a very satisfactory result of the com- 
pany’s operations, and will doubtless keep it to the fore in 
this particular branch of the electric light industry. 





INCANDESCENT Exxcrric Lamps.—There is a long de- 
scription in the Neweastle Daily Chronicle of the multiple 
filament lamp of Mr. Jameson. This invention is more 
mechanical than electrical, and its chief feature consists in 
its supply of carbon filaments, so that when one gives way 
another takes its place automatically. There is also an 
automatic arrangement inside the globe for cleaning it should 
it become clouded. This apparatus has already been referred 
to in our list of published specifications, as our readers are 
doubtless aware. The invention is being worked by the 
Albion Electric Light Company, and the lamp is said to be 
in successful operation in the works of the Tyne Electro- 
plating Company. 





THE Exvectric Lieut 1x Paris.—The St. Lazare Station 
in Paris was lighted by electricity on the Edison system for 
the first time on Sunday evening last. 


Tue Favre Storace Barrery.—We read in the New 
York Review of the Telegraph and Telephone that the Light 
and Force Company, ef No. 234, Broadway, controlling the 
Faure patents upon the lead storage battery or accumulator, 
announce that upon the appearance of the first Brush storage 
battery in the market suits will be begun to prevent their 
introduction. The Light and Force Company claim a 
monopoly of all the storage batteries in which lead plates 
and minium are the essential parts, and will contest any 
device having these features. The company is making pre- 
parations to light up a railroad train on the Pennsylvania 
Railroad with their batteries, and a branch organisation in 
Boston is preparing to light houses with Edison lamps fed 
by storage batteries. Mr. Edison is making a special lamp 
for use in connection with such batteries. 








Patents FoR Eecrric Lamps.—According to an 
American contemporary we see that with regard to the 
rumours of important patent suits between the different 
companies making incandescent electric lamps, the Edison 
Company in America claims a monopoly of the business upon 
the following grounds :—That it has patents covering (1) a 
a continuous conductor, the light-giving filament forming 
part of the circuit ; (2) a filament of carbon; (3) high 
resistance—something never before obtained; (4) metallic 
“leading in” wires, ending in a clamp-like connection with 
the carbon ; and (5) a process of manufacturing indispens- 
able to the production of all and any of the incandescent 
lamps now in the market. When the Swan light, which the 
Brush Company is preparing to put upon the American 
market, is offered for sale, the Edison Company will begin 
a suit for infringement, and also against the United States 
Electric Light Company, should the Maxim lamp interfere 
with the business of the Edison Company. 

During the last month the Edison light has been intro- 
duced in Everett’s two hotels, one at No. 84, Chatham Street, 
and another at No. 98, Barclay Street, where it can be 
examined by the public. 250 lights are used in each place. 





Nortu-East Coast Exurprrion.—At Tynemouth we 
note the following exhibits by the “ Pilsen”-Joel and 
General Electric Light Company :—Four Joel semi-incan- 
descent lamps, six Joel semi-incandescent bracket wall lamps, 
fifty Gatehouse incandescent lamps fixed in chandeliers and 
brackets, and six Pilsen are lamps worked by a Schuckert 
dynamo machine. 

By the Hammond Electric Light and Power Company, 
Limited : A “Brush” machine and forty are lamps, each 
of about 2,000 candle-power. Twenty of these lamps illu- 
minate a considerable part of Tynemouth, the remainder 
being used in the White Garden dining-room and else- 
where. 

The Maxim-Weston Electric Light Company, Limited, 
show ninety Maxim lamps, one regulator, one distributor, 


and ten Weston arc lamps, which irradiate the skating- 
rink. 

The Albo-Carbon Light Company effectively light up the 
entrance-hall and adjacent rooms. 

Messrs. Mawson and Swan, Newcastle, display bichromate, 
Bunsen, Daniell, Groves, and Leclanché batteries, insulators, 
carbons for electric lamps, &c., &c. 

The Messrs. Siemens have sent their cable-ship Faraday, 
and Sir William Thomson his marine galvanometer. 

There are daily exhibitions of the application of the tele- 
phone to the diving-bell, reported in a recent issue. 

The electric light installations are highly satisfactory. 





Exectric Ligutixe.—The Glasgow Town Council at 
their meeting on Thursday week discussed a number of 
letters addressed to them on the subject of electric lighting, 
and afterwards remitted them to the Gas Committee to be 
very carefully considered. 

As an endeavour to stop the numerous complaints of the 
bad lighting of the streets of Brighton, the civic rulers have 
decided to fit 593 lamps with new burners, at an additional 
annual expenditure of £434. In the anticipation, it is said, 
that they may help to show that gas can still compete 
favourably with electricity ! 

THE Provincial “Brush” Electric Light Company, 
Limited, have entered into contracts with the Corporations 
of Sudbury and Beccles for lighting some of the principal 
thoroughfares in their respective towns. 

THE offer of the Edison Electric Light Company to illu- 
minate a district of Portsmouth for six months at the cost of 
gas—light for light—has been accepted. A daily contem- 
porary commenting on this agreement, says :— 

The result of this contract will be waited for with considerable 
interest. Hitherto the increased price of the electric light has been 
an insuperable obstacle to its popularity, but if it can be shown to 
compete in the matter of cost with gas a severe blow will be given to 
the latter system of lighting. Of course, it was foreseen all along 
that the older would ultimately give way before the younger rival, 
but not the most sanguine admirer of the electric light could have 
supposed that it would so quickly give such serious cause of alarm to 
the gas companies. The public, however, are not likely to spend 
much sympathy on a long-established monopoly. What they desire 
is a system of increased lighting at the present cost, or at least little 
higher, and if the Edison Company can satisfy the Portsmouth people 
on these points the gas companies will not be long in finding where 
the shoe pinches. No one fora moment supposes that the electric 
light will completely supersede gas, but one thing it is likely to do 
if brought into keen competition—it will urge the companies to greater 
alacrity in regard to the quality and price of gas. In both respects 
there is much need for reform, and the public will therefore be quite 
pleased to see the electric light perfected to an extent which will 
create a feeling of alarm among the gas companies. 

A COMMITTEE to consider the Electric Lighting Act and 
to report with reference to the applications for authorisation 
to supply the town with electricity, has been appointed by 
the Town Council of Halifax. 

Tue Portobello Town Council, owing to a point of pro- 
cedure, have been unable to deal with a letter from the 
Hammond Electric Light and Power Supply Company, 
asking the consent of the local authority to an application to 
the Board of Trade for a licence to enable the company to 
supply electricity in the district. 

THE Montrose Police Commissioners have resolved not to 
commit themselves to any electric light company, and to 
allow the Hammond Electric Light Company to apply to 
the Board of Trade for powers to supply electricity in Mont- 
rose ; but refused to concur in the application. 

On the recommendation of the Cleaning and Lighting 
Committee, the Edinburgh Town Council have declined to 
entertain the proposals of the Brush Electric Light and 
Power Generator Company to make trial of their light in 
the city. The clerk intimated that a letter had been 
received from the solicitors of the Hammond Electrie Light 
and Power Supply Company, and also one from the com- 
pany, asking the consent of the Local Authority to an 
application to the Board of Trade for a licence to enable the 
company to supply electricity in Edinburgh. A similar 
request from the local company was also submitted. The 
Lord Provost said there had been six or eight companies 
recently established, and they all seemed to be fighting with 
each other. These two had come in advance of the rest 
asking for powers ; he thought it would be premature to 
grant any powers, and moved that the application be refused, 
which was agreed to. 
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THE question of street lighting came up before the Glas- 
gow Town Council on Monday. The Lord Provost said 
parties interested in the electric light had made certain sug- 
gestions as to experimenting with the electric light in George 
Square, but the matter would come up again on report from 
the Watching and Lighting Committee. 

Tue Dumfermline Town Council are the recipients of a 
letter from the Hammond Company, but, with Scotch 
caution, they hold it over until they have perused the Act! 

Tue Town Council of Musselburgh have deferred reply- 
ing to a letter from the Hammond Electrie Light Company. 
A special meeting must be called to give the consent asked. 





PoruLar DEscriprions OF ELecrric LAmps.—It would 
be well if directors of electric light companies who are gifted 
with extraordinary facilities of speech would take the trouble 
to understand those matters which they attempt to explain 
at a company’s meeting. The description of the “ Gate- 
house” incandescent lamp as given by Mr. Fellows to the 
shareholders of the “ Pilsen”-Joel and General Electric Light 
Company is an amusing example of mistaken confidence in 
one’s own ability. It is not necessary to reproduce it here, 
as our readers can peruse it for themselves in our City Notes. 
The object of a spiral of platinum or similar wire of definite 
length and resistance, between the leads of the lamp and the 
carbon filament, is to automatically increase the resistance 
of the lamp on any increase of current, by the heating of the 
spiral (the resistance of the carbon remaining almost constant 
when at an illuminating power of 20 candles and upwards), 
but the resistance of the platinum increasing for any increase 
of heat. 


COLLEGE OF SCIENCE AND Arts, GLASGOW.—It will be 
seen from our advertising columns that the College of 
Science and Arts, Glasgow, is about to commence the winter 
session. We have perused the syllabus of classes and 
observed the very complete course, at moderate fees, proposed 
for those desirous of entering one or other of the engineering 
professions or building trades. Lectures, with laboratory 
work in practical chemistry and electrical engineering, form 
a special feature. The students who went forward to the 
Science and Art and City and Guilds of London examina- 
tions seem to have done very well, and we understand that 
several have since obtained good appointments. We cannot 
do better than recommend those who are on the outlook for 
a suitable science training for their sons to obtain the very 
complete syllabus of this institution. 

Tue Unrrep TeLernone Company AND ITS ADVERTISE- 
MENTS.—The above company has recently advertised a 
reward for the discovery of certain instruments said to be 
infringements of its patents. Mention is therein made of 
“ Ander’s” receivers. We are not aware that Mr. Anders, 
the well-known American inventor, has devised any receiver 
whatever, nor are we cognisant of any other telephone ex- 
pert who bears the same name. Can it be possible that the 
United Telephone Company means “ Ader,” if so, we think 
it time that its effusive advertisements were more carefully 
worded, or that it avoided the appearance of endeavouring in- 
directly to damage its opponents. The addition of the letter 
“n” in the name is apparently an unpardonable mistake or an 
undignified abuse by them of, the advantages of press pub- 
licity and, the similarity of names. 





TELEPHONIC COMMUNICATION WITH ABERDEEN Har- 
Bnour.—The Board of Trade have now informed the Docks 
and Pilotage Commission of Aberdeen Harbour Board that 
they are willing to contribute the sum of £20 a year 
towards the expense of maintaining telephonic communi- 
cation between the Telephone Exchange at Aberdeen, and 
the Coastguard stations at Cove and Donmonth, for a term 
of three years. This allowance to be considered as subject 
to re-consideration at the end of that time. 





A Departure IN Honours AwarpDs.—A contemporary 
says, “ It is rumoured that Mr. John Pender is to be 
rewarded with a baronetcy for laying the cable from 
Alexandria to Port Said !” 

We believe Mr. Pender arrived in America about the 
beginning of the present month. According to our Ameri- 
can contemporary, the Operator, he is accompanied by Mr. 





W. Payton, his private secretary, and Mr. J. W. Fuller, the 
secretary and traffic manager of the Direct Cable Company. 
The party, on invitation of Mr. A. 8. Hewitt, will go West as 
far as Yellowstone, on the private car of President Jewett, 
of the Erie Railroad. They also, by the courtesy of Mr. 
Jay-Gould, go over the Wabash, Missouri Pacific, and Union 
Pacific roads. On Mr. Pender’s return to New York he 
will probably devote the remainder of his stay to business. 
He returns to England about the middle of October. 





Tue INTERNATIONAL CONGRESS OF ELECTRICIANS.— 
The French Chambers have voted a credit of £3,600 for the 
International Congress of Electricians which assembles in 
Paris on the 15th October next. The questions to be con- 
sidered are: clectrical units, atmospheric electricity, light- 
ning conductors, the preservative or injurious influence of 
telegraph and telephone wires, earth currents, meteorological 
telegraphy and a standard of light. ‘The question of sub- 
marine cables will be discussed by another assembly at the 
same time. 





On FresLE MacGnetic anp DiamaGNetic Bopirs.— 
By P. Silow.—In his essay “On the Maximum of the 
Magnetisation of Diamagnetic and Feebly Magnetic 
Bodies,” Mr. Eaton contests the opinion put forward by 
several physicists, that the co-efficient of magnetisation, /, 
undergoes changes according to the magnitude of the 
separative power, X, in those bodies as well as iniron. In 
particular the results are doubted which the author has 
obtained for a solution of perchloride of iron (specific 
gravity 1°52), where the various methods employed proved 
with approximate unanimity the existence of a maximum of 
k in the vicinity of x. 

In order to determine the constancy of & Mr. Eaton 
considered it needful to carry out new experiments, which 
unfortunately were not absolute measurements. He ex- 
perimented with considerable separative forces derived from 
1 to 7 Bunsen elements. From the fact that / remained 
nearly constant Mr. Eaton concluded that the magnetisation 
number must be considered as constant even for weak 
separative forces. 

The author cannot admit that his conclusions referring 
to small forces can be refuted by experiments with great 
forces. Mr. Eaton regards as the weightiest sources of error 
in the author’s measurements, and in those of Borgmann, 
the currents induced in the solation itself. In the cases 
where the measurement of & took place by means of in- 
duction currents (with a distant galvanometer), this source 
of error does not exist, since the integral action of a 
secondary induction excited by a momentary inductive 
impulse is = 0. Where a direct pondero-metoric action 
of the magnetised liquid upon the galvanometer has 
been observed, this source of error can be important only if 
the first deviation has been observed. The position of rest 
of the magnet is free from this action. 

From what has been said the author considers that his 
views as to the variability of the magnetisation number of 
perchloride of iron and the existence of a maximum of the 
same as by no means refuted. 

He adds a few remarks on diamagnetic bodies. The 
values of / for bismuth as determined by different observers 
(with great separative forces) do not agree so badly as it 
appears to Mr. Eaton. From Weber’s indirect measure- 
ments Prof. Stoletow finds for — %10* the values 14°6 
and 14°9, whilst Christie’s measurements give the value 
14°6. Prof. van Ettingshausen found, with three different 
rods of bismuth, the values 13°99, 14°54, and 13°48. Since 
bismuth in most cases contains traces of iron (according to 
Christie, 0°06 per cent.) the near coincidence of the figures 
is very remarkable. It seems to intimate that the iron here 
is feebly magnetisable, as otherwise the observed number, /, 
would be very different according to the accidental pro- 
portion of iron. It would be interesting to examine alloys 
of bismuth with small known quantities of iron. 

In H. van Ettinghausen’s figures a small increase of & 
with increasing separative force can be perceived in most 
cases. According to Schuhmeister, in other diamagnetic 
bodies variations appear quite distinctly, decreasing in 
liquids and increasing in gases. 

The author purposes examining the behaviour of bismuth 
with much smaller separative forces.— Wiedemann’s Annalen. 
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REMARKS ON THE ELEctTRIC PHENOMENA ON CHANGES 
IN THE PoTeNTIAL ENERGY OF Mercury.—By M. G. 
Van der Mensbrugghe.—A glass rod immersed in mercury, 
according to Dessaignes, becomes electric when withdrawn. 
According to Spring (Bulletin de Bruxelles, 1876, p. 
1024) friction is here without influence, as on covering the 
surface of the mercury with lycopodium, the latter, on the 
introduction of the rod, penetrates entirely into the mercury. 
According to Mensbrugghe the phenomenon is due to the un- 
equal tension of the recent surface of the mercury produced 
by the immersion of the rod and the old surface. Accord- 
ing to Spring the electric excitement is reduced to } by 
heating the mercury from 15° to 25° C., and to 4 by breath- 
ing upon its surface. According to a theory proposed by 
Mensbrugghe as far back as 1876, any liquid mass whose 
surface increases or decreases is the seat of thermo electro- 
motive energy. He considers, therefore, that when a change 
of surface takes place in presence of a sparingly conductive 
body the thermo current determines the change of the 
latter. 

This is confirmed by the circumstance that the vacaum— 
more or less complete—of a barometer becomes luminous 
on moving the mercury ; so, likewise, according to Hawks- 
bec, does mercury when bubbles of air are drawn through 
it under the air-pump; also if mercury is forced through 
porous wood by atmospheric pressure an electric pendulum, 
if approximated, is attracted by the mercury.— Wiedemann’s 
Beiblitter. 





On THE Use or Zinc-Coke ELEMENTS IN ELEcTRO- 
Lysis. By M. D. Tommasi.—The author in reply to M. 
Berthelot states, that with two zince-coke elements, with 
dilute sulphuric acid, a solution of potassium sulphate can be 
decomposed, whilst the decomposition cannot be effected 
with two zine-platinum elements with dilute sulphurie acid. 
This experiment has been repeated, employing solutions of 
potassium sulphate of different degrees of strength from one 
per cent. up to saturation; but no appreciable difference has 
been observed in the electrolysis of these solutions. The 
decomposition of potassium sulphate in the conditions in 
which the author has experimented cannot be attributed to 
the presence of any strange bodies contained in the coke, 
for, even admitting, in the most unfavourable case, that the 
coke contains metallic substances, this would diminish 
rather than increase the difference of potential at the ends 
of the circuit. 

As for the substitution of pure coke for platinum in a 
zinc-platinum element with dilute sulphuric acid, M. E. 
Becquerel observed in 1856 (Annales de Chimie et de 
Physique, 3e Série, T. xlviii.), that the electromotive force 
of the element would diminish instead of increasing. We 
know, nevertheless, since, that in elements with two liquids, 
the substitution of coke for platinum may either leave the 
electromotive force of the element substantially unchanged 
(as in a Groves or Bunsen element) or may increase it in a 
very strong proportion, as in a bichromate element. 

It does not appear more probable that the increase of the 
electromotive force of coke elements can be due to the 
absorption of hydrogen or oxygen by the carbon ; for, as the 
author has already shown, in order to obtain good results 
with these elements it is necessary that the carbon contains 
in its pores a gas—carbonic acid, for instance—which may by 
its presence hinder, or, at least, retard, the polarisation of the 
negative. electrode of the battery. 

The author will not deny that the absorption of certain 
gases by the coke may increase the energy of coke-elements, 
but this supposition can only be admitted when it has been 
experimentally proved.—Comptes Rendus. 


OFFICIAL RETURNS OF ELECTRIC LIGHT 
COMPANIES. 


Tue Companies Act provides that within fourteen days of 
the statutory general meeting every company shall file a 
return setting forth the number of shares allotted and the 
amount paid thereupon. The following returns have been 
recently filed. 


HastiIncs AND Sr. Leonirps-on-Sea Enectric Lieut 
Company (Limirep).—The return of this company was 
made on 18th July. The nominal capital is £50,000 in 


5,000 shares of £10 each. The number of shares taken 
up is 717. Upon 617 shares the sum of £2 10s. per share 
has been called up, and upon 100 shares issued to the 
Hammond Electric Light Company the full amount of 
£10 has been considered as paid up. The total amount 
of calls paid is £1,403, and together with the amount of 
£1,000 on the vendor’s shares, the paid up capital is £2,403. 
The amount of unpaid calls is £139 10s. 

ELectricaL Power SroraGe Company (LIMITED).— 
Return filed 11th July. Nominal capital, £800,000 in £10 
shares. Number of shares taken up, 40,000. Upon 10,000 
shares £5 has been called and paid, and the remaining 
30,000 are considered as paid up in full. 

Great Western Execrric Lieut anp Power Com- 
pany (Liirep).— Return filed 5th July. Nominal 
capital, £250,000 in £5 shares. Number of shares taken up, 
25,000. Upon 22,000 shares £2 10s. has been called up, the 
remaining 3,000 being considered as fully paid. The amount 
of calls paid amounts to £53,579, leaving £1,421 unpaid. 

Evectric Fire ALARM AND SIGNALS COMPANY.— 
The return of this company was filed on the Ist inst., but 
of the nominal capital, of £100,000 in £1 shares, the seven 
shares taken by the subscribers constitute all at present 
issued. 

Ram~way anD Execrric AppLiancrs Company (LIMI- 
TED).—Return filed 22nd ult. Nominal capital, £500,000 
in £1 shares. Upon 91,668 shares 12s. 6d. has been 
called up, and 12,000 shares have been issued as fully paid. 
The total amount of calls paid is £33,144 4s., which includes 
£1,499 paid in advance of calls due on August 25th, The 
total amount of calls unpaid is £24,148 6s. 

Union Exxctric Licut ann Power Company (LIMI- 
TED).——Return filed 7th July. Nominal capital, £30,000 
in £100 shares. 150 shares have been allotted and the full 
amount paid thereupon. 








NEW PATENTS—1882. 


4254. ‘* Voltaic batteries.’”’ F. W. Dunnam. Dated September 7. 
4260. ‘*Electrie governors for steam-engines or other prime- 


movers, electric governors for steam-boilers, and improved connect- 
ing appliances for steam-engine governors.’’ <A. BrLecHyNDEN. 
Dated September 7. 


4266. ‘Storing electrical energy.”’ T. Stater. Dated Septem- 
ber 7. 
4270. ‘* Apparatus for generating electricity and applicable for 


lighting and heating purposes.’” W. R. Laxe. (Communicated by 


E. Brard.) Dated September 7. 

4273. ‘* Casting metals, or alloys of metals, for the manufacture 
of electrodes for batteries, for electrical purposes, and for other uses.’” 
H. Woopwarpv. Dated September 8. 

4286. ‘Electric bell and signal apparatus.’ 
Dated September 8. 


’ 


T. R. Brarmsrorp. 


4289. ‘‘ Needle instruments for speaking telegraphs.” E. J. 
Hoveutox. Dated September 8. 

4299. ‘* Accumulators or secondary batteries.’’ W. A. Bartow. 
(Communicated by L. Encausse and Canésie.) Dated September 9. 

4303. ‘Electrical storage batteries.’’ EE. Franxtanp. Dated 
September 9. 

4304. ‘Electric lamps.’? J.G.Statrer. Dated September 9. 

4305. ‘‘Telephone receivers and transmitters.’” C. A. TxEske. 


Dated September 9. 


4316. ‘Secondary or storage batteries for the accumulation of 
electricity.’’ F. J. Cnrrsnoroven. (Communicated by A. K. 
Eaton.) Dated September 11. 

4344. ‘Electric lamp carbons and manufacture thereof.” R. 


Hammonp and L. Gotpenserc. Dated September 12. 

4349. ‘Process and apparatus for the production of chloride gas 
and of metallic sodium by the decomposition of chloride of sodium 
through the agency of dynamic electricity.””, A. L. Notr. Dated 
September 12. 

4350. ‘* Visually indicating electrical signals.’’” B. J. B. Mus. 
(Communicated by J. U. Mackenzie.) Dated September 12. 

4352. ‘Manufacture of electrodes.’’ N.Liynocr. Dated Sep- 
tember 13. 

4355. ‘Galvanic batteries.’? O. C. D. Ross, 
13. 

4362. 
power.”’ 


Dated September 


“Distributing electricity for the production of light and 
L. Gavtarp and J. D. Ginzs. Dated September 13. 
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ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 
1882. 


377. ‘Electric lamps.’’ Sir C. T. Briaut. Dated January 25. 
6d. The inventor employs two electro-magnets for separating and 
regulating the carbons of an electric lamp. The magnetic action of 
one end of the first of the electro-magnets separates the carbons to the 
required lighting distance upon the passage of an electric current. 
The other end of this first electro-magnet actuates an armature bythe 
movement of which the second electro-magnet is put upon short circuit 
or neutralised. The feed is regulated by the second electro-magnet by 
means of clips or jaws taking hold of or releasing the upper carbon 
holder. 

436. ‘Electric telegraph printing apparatus.’? J. Imray. (A 
communication from abroad by J. M. E. Baudot, of Paris.) Dated 
January 28. 1s. Relates to the apparatus described in the Nos. of 
the Review forthe present year. 

441. ‘Electric railways.’? C. F. Vartey. Dated January 28. 
4d. Consists of a metal conductor laid in a groove cut in a sleeper 
or non-conducting material, which sleeper is preferably creosoted or is 
impregnated with paraffin or petroleum, or other non-conducting fluid. 
This sleeper is preferably covered with guard-plates fastened on the 
sleeper. The guard-plates do not entirely close in the upper surface of 
the sleeper, but are so arranged as to leave a space sufficient to allow a 
roller or rollers, or contact-makers connected with the car, to make 
contact with the conductor, so as to convey the electricity from the 
conductor to the electric motor in the car. In order to reduce the 
loss of electricity that might be caused by leakage, the guard-plates 
are sometimes laid in sections of convenient length, separated from 
each other by a small space. The guard-plates may be hinged to 
facilitate the cleaning and inspection of the groove and the conductor. 


489. ‘Electrical batteries.’”’ G. Sxrrvanorr. Dated January 31. 
6d. The new electrical battery which forms the object of this 
invention belongs to the category of what are called dry batteries. It 
has the advantage, over those in use, of furnishing a constant and 
energetic current, and having at the same time a very small volume, 
which qualifies it for all the applications of ordinary batteries and also 
for use where existing batteries could not be introduced. This battery 
consists of three elementary parts: viz., a plate of retort charcoal, 
agglomerated charcoal, or any other conducting substgnce which 
cannot be attacked by acids; a plate of zinc carefully amalgamated ; 
and an exciting paste applied to thecharcoal. It is the use and com- 
position of this paste which chiefly constitute the novel and distinctive 
character of the invention. The composition of the paste is as 
follows :—Chloro-mercurate of ammonium Hg Cl? NH# Cl, 10 parts 
by weight ; Chloride of sodium Na Cl, 3. 

497. ‘*Electro-magnets and armatures, &c.”’ G. Lirtte. Dated 
February 1. 6d. Relates chiefly to an improved method of con- 
structing electro-magnets and electro-magnet armatures, for rapid 
action, whereby great power combined with great speed and economy 
are obtained, by reason of swift alternating direct surface contacts 
being effected between the armatures and the improved pole faces of 
the electro-magnets. 

513. ‘Electric meters.’’ C. V. Boys. Dated February 2. 6d 
Relates to an arrangement of electric meter in which a balance is 
kept oscillating by clockwork, and as the spring of this balance there 
is employed a long strip of elastic metal, by which the balance is 
suspended, the torsion of this strip acting as the balance spring. 
This spring passes through a long slit in the arm of a lever, which 
has another arm at right angles to the former, connected to the 
armature of an electro-magnet, or to the core of a solenoid, having 
its coil in the circuit. The armature, or core, is drawn in one direc- 
tion by the attraction of the magnet, or solenoid coil, and drawn in 
the opposite direction by an adjustable spring, in such a manner that 
the slotted arm of the lever takes a position embracing the torsion 
spring, determined by the current passing through the coil, leaving 
only that part of the spring between it and the balance free to twist 
and untwist, the free part being shorter the greater the current 
passing through the coil. The velocity of oscillation of the balance 
is thus so proportioned to the current that an index moved by the 
clockwork which is governed by the balance registers the amount of 
current passing through the coil in a given time. 

538. ‘* Electrical accumulators.”” W. R. Lage. (A communica- 
tion from abroad by J. J. Barrier and F. T. de la Vernéde, both of 
Paris.) Dated February 3. 6d. In carrying the said invention 
into practice, the inventors provide a ribbon or band of lead, which 
may be either smooth, channelled, perforated, or otherwise treated 
for giving to it as large a surface as possible. This band may be 
from half a centimetre to four centimetres in width, and from one- 
tenth (1-10th) to one-half (3) a millimetre in thickness, but these 
dimensions may be varied according to circumstances. The said 
ribbon or band is manufactured from lead wire of the desired thick- 
ness, Which is passed through rollers ; it is made endless, and coiled 
upon a reel or winder, which gives to the element the desired shape, 
such as circular, square, rectangular, triangular, or any other 
geometrical form or figure which experience may show to be desirable. 
Whilst being coiled, the bands pass through a semi-liquid paste or 
composition, which becomes after several hours a strong and firm 
cement. This cement, or mastic, is composed of platinised carbon, 
litharge reduced to a fine powder, and of glycerine. 

541. ‘Electric or magnetic motor.’’ T. Morgan. (A com- 
munication from abroad by J. C. Cuff, of Singapore, and W. Judd, 
of Penang.) Dated Febiuary 3. 6d. This invention is for the 
purpose of supplying a simple motor for those purposes which require 
a reciprocating movement, without employing any crank or rotary 
motion to produce it. 


542. ‘* Regulating the transmission of electrical energy.” W. 
R, Laxe. (A communication from abroad by Maurice Levy of Paris.) 
Dated February 3. 4d. Relates to improved electrical apparatus 
for regulating the transmission of electrical energy, but which is also 
capable of being used as a speed regulator for machinery of various 
kinds. (Provisional only.) 

546. ‘‘ Electric fog-signalling.’’” E. Moxon. Dated February 4. 
2d. Has for its object the better prevention of collisions onthe railway 
in foggy weather by a new and improved method, whereby increased 
facilities are afforded persons in charge of trains for knowing the 
exact position of the arms of the semaphore or signals without being 
able to seethem. (Provisional only.) 

559. ‘* Printing telegraph apparatus.’”” W. R. Lake. (A com- 
munication from abroad by La Société Secondo Roos and Franscesco 
Ostrogovich, of Florence, Italy.) Dated February 4. 8d. Relates 
to the printing telegraph described in the number of the Review for 
April Ist, 1882. : 

563. ‘Are electric lamps.’? A.J. Jarman. Dated February 6. 
6d. Relates to improvements in arc electric lamps. A solenoid or 
electro-magnet is mounted in such a manner as to be adjustable with 
regard to its core or armature, so that the desired amount of attrac- 
tion may be obtained in either the core or armature for the current 
flowing round the coil or coils. The core or armature is provided 
with lugs, carrying pins or rollers, upon which slide cross-bars, 
pinned at their centres or crossing points, the opposite ends of these 
cross bars resting, when no current passes through the lamp, upon a 
bed-plate, which keeps them extended, like the letter X, and causes 
the reverse end to that resting upon the bed-plate to press upon the 
pins or rollers fixed in the lugs of the core or armature above referred 
to. Near the bed-plate end the crossbars are pivoted to two clutch 
blocks, or gripping pieces, accurately fitted, so as to embrace the rod 
carrying the upper or positive carbon, which when no current passes, 
rests upon the lower or negative one, and completes the circuit. 
Upon a current flowing through the coil or coils of the solenoid or 
electro-magnet, the core or armature is drawn into or towards it, first 
cdusing the cross arms to straighten and force the clutch or gripping 
pieces against the rod carrying the upper carbon, and then lifting it 
and establishing the arc. By means of the crossbars a perfectly 
parallel motion is imparted to the clutch pieces, so that they grip the 
rod firmly, compelling it to obey the use of the core or armature. 
The slightest decrease in the magnetisation of the core or armature 
causes the cross arms to extend, releasing the rod and shortening the 
are. 

578. ‘* Electric lamps.” B. J. B. Mitts. (A communication 
from abroad by W. M. Thomas of Cincinnati, America.) Dated 
February 7. 6d. Fig. 1 is a perspective view of an electric lamp 
embodying the invention. Fig. 2 is a partly sectional elevation 
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of the coil and adjuncts. Along the narrow tracks traversed by the 
wheels, v, of which tracks one is seen at ¢, fig. 1, the silk, cotton, or 
other insulating envelope of the wire is removed so as to leave naked 
the metallic surface of the wire at that part and to bring the wheels 
in direct electrical communication with the wire of the (for the time 
being) point of contact. The operation of the device is simple and 
obvious. Theshunt wheels, v, having with their supporting frame, 
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s,T, been by means of set screw, R, fixed at their proper height 
relatively to the core, K, and the counterpoise, @, having been suitably 
leaded so as to diminish the virtual weight of the core and its ap- 
pendages to that which just serves to cause their descent at any 
relaxation of coil magnetism, a connection of the wires, A and y, 
with the generator causes the positive current to flow as indicated by 
the arrows, and the positive electrode to detach itself from the negative, 
so as to create an arc-interval. Any wear or dislodgment of the carbon 
tip has the well-known effect of increasing the tension and decreasing 
the electric flow, with corresponding reduction of coil magnetism. 
This permits the weight of the positive element to prevail over the 
coil suction until the two opposing forces, gravity and magnetism, 
being restored te equilibrium, the normal] arc-distance is resumed. 
607. ‘Telephone transmitters.”’ R. and M. Turrrer. Dated 
February 8. 2d. Relates to the construction of apparatus 
for the electric transmission of articulate speech, and has for its 
object the obviation of certain faults and disadvantages which exist 
in the various forms of telephone transmitters hitherto in use. In 
most of the apparatus hitherto constructed for the same purpose, 
the sound vibrations were first caught up by a tympanum or sound- 
ing board, usually termed diaphragm, and this then cither com- 
municated the received vibrations to a series of contacts called 
““microphone,”’ or it exerted a varying pressure upon a fixed, but 
elastic, conductor. All such diaphragms, whatever material they 
are made of, give out a sound or musical tone of their own when 
vibrating freely, and this sound interferes with the clear and accurate 
transmission and reproduction of articulate speech. Any variation 
of temperature also alters the tension of such diaphragms, and con- 
sequently disturbs the requisite adjustment when a fixed contact is 
used. Such diaphragms are, moreover, incapable of transmitting and 
reproducing certain parts of articulate speech, as, for example, the 
sound of the letter ‘‘s.’’ All these faults and disadvantages are 
obviated by the invention. The inventors do not make use of any 
diaphragm whatever, but cause the vibrations to impinge upon any 
mass or substance which is capable of transmitting such vibrations 
in a longitudinal direction. In one form or construction of the 
apparatus the inventors use cane, pith, or straight grained pine wood, 
and fix either of these substances in such a manner that the vibra- 
tions impinge upon the end or cross cut thereof. The size and shape 
of the said substances is immaterial. The inventors then fix a series 
of contacts, usually called ‘‘microphone,’’ on the opposite end or 
cross cut of the said substance and connect the microphone in the 
usual manner with a battery circuit. The form of microphone pre- 
ferred consists of two fixed carbon or metal cylinders with a third 
cylinder suspended in such a manner that it slightly leans against 
the fixed cylinders and thereby completes the circuit. In another 
form or construction of our apparatus the inventors suspend a short 
bar or a block of any substance capable of transmitting sound vibra- 
tions and cause such bar or block to lean slightly against one or 
more fixed contacts or conductors, whereby the battery which may 
include an induction coil is completed. The sound vibrations im- 
pinge directly upon this suspended bar or block. Several bars or 
blocks may be used. When the suspended substance is a non- 
conductor of electricity the inventors attach a conductor to that part 
of it which leans against the fixed contact or contacts. By making 
the suspended bar or block of a shape possessing sharp edges, the 
transmission of the sound of the letter ‘‘s”’ is easily accomplished. 
In the form of apparatus last described the contacts or conductors 
need not consist of carbon. The inventors obtain the same results 
by making these contacts of tellurium and its alloys or of an alloy 
of antimony and tin. (Void by reason of the patentee having neglected 
to file a specification in pursuance of the conditions of the letters patent.) 


621. ‘* Effecting and maintaining the continuity of divided and 
sub-divided electric currents for lighting.’ Joun Bantine Rogers. 
Dated February 8. 6d. The object of this invention is an improved 
system or means of effecting and maintaining the continuity of 
divided and subdivided electric currents for lighting purposes without 
possible disruption between stations however numerous or distant 
apart. For the purposes of the invention a series of negative and 
positive conducting wires radii are carried from one central power 
generating station, and their terminals are put in connection with 
other stations which are also in connection with the several stations 
of that series and also by other or subsidiary conducting wires to 
more distant stations which are themselves in connection with each of 
the distant stations and with the intermediate stations and the main 
station or stations. 

626. ‘‘Electriclamps.’”? A. A. Common. Dated February 9. 6d. 
Relates to lamps of the are kind where carbons are used vertically 
and the upper carbon holder only moved. This holder is formed of 
steel tube, and the necessary motion is obtained by means of a core 
and solenoid with or without a shunt; this core lifts a balanced lever 
with a variable axis or fulcrum. The lever lifts the rod by means of 
a suitable clutch, the finger of which may be made to engage with 
any part of the lever within its range, thus altering the lift or leverage. 
To prevent the sudden drop of the carbon holder when released by 
the clutch, a regulator is made, by filling the carbon holder with 
mercury and using a rod and piston, this piston having a valve of 
platinum to allow a quicker motion up. To prevent the spilling of 
the mercury when the lamp is laid down or turned up, the upper part 
of this tube is enlarged and provided in the top with a sleeve or long 
collar for the rod to work through, so as to form a trap to prevent 
any leakage of the mercury. 

632. ‘Signalling by electricity on railways.”’ 
Dated February 9. 
signalling. 

661. ‘‘ Telephone exchange systems and apparatus, &c.’? H. H. 
Extprep. (Partly a communication from abroad by T. B. Doolittle, 
of Bridgeport, America.) Dated February 11. 8d. Relates to that 
system of telephonic intercommunication for private and business 
purposes which consists of a number of telephonic lines assembled 


8. C. C. Currre’ 
1s. 2d. Relates to an automatic system of electric 


together and so organised that each individual line establishes a 
direct means of communication between one or more subscribers and 
a central or connecting office. By means of such an organisation 
each subscriber, or other authorised person, provided with a telephone 
or other eqnivalent instrument may at any time, through the inter- 
vention of the central office with which he is immediately connected, 
be placed in direct communication with any other subscriber who is 
connected in like manner with such central office which is technically 
termed an exchange office. 

689. ‘Telephone receivers.’ (A communication from abroad by 
G. M. Horxrys of Brooklyn, in the County of Kings and State of 
New York, United States of America.) Dated February 11. 6d. 
The object of this invention is to secure in receiving telephones com- 
pactness, lightness, and increased efficiency. Fig. 1 is a diametrical 
section of the improved receiver, showing the arrangement of angled 
magnets, iron core, and helix. Fig. 2 is a plan view of the telephone 
receiver shown in fig. 1, the diaphragm being removed to show 
internal parts. The cylindrical case, a, is closed at one side, and is 
provided on the other side with an annular cap, B, which screws on 
the case and clamps the iron diaphragm, c, at the edge tightly 
between it and the top of the case. In the centre of the case, and in 
close proximity to the diaphragm, c, though not touching it, there is 
a soft iron magnet core, p, having a broad thin flange, &, formed on 
or attached to its inner end. This magnet core, D, is held in its place 
by a screw, F, passing loosely through the back of the receiver case, A, 
and into the end of the soft iron magnet core. Between the magnet 
core, D, and the back of the case, A, and surrounding the screw, F, 
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there is an elastic rubber ring, G, of smaller diameter than the flange 
k, of the core, p. Between the elastic rubber ring, G, and the flange, 
of the core, p, are placed the ends of several right angled permanent 
magnets, H, with their opposite ends in contact with the iron dia- 
phragm, c, poles of like name being placed in contact with the 
diaphragm. Perfect contact of the ends of the magnets with the 
diaphragm is secured by the pressure of an elastic rubber ring, 1, 
placed between the magnets, 1, and the back of the case, A, as near 
as possible to the angle of the magnets. The soft iron magnet core, 
D, is surrounded by a fine wire helix, 1, whose terminals are connected 
with the binding posts, K, screwed into the back of the case, A. 
With this arrangement of permanent magnets, soft iron magnet core, 
and iron diaphragm, the magnet core and iron diaphragm are 
magnetic by induction, and there is a consequent point in the centre 
of each. The two points being of opposite names, there is a constant 
attraction between the diaphragm and magnet core, which is varied 
by the passage of a primary or secondary current over the wire of 
the helix, 1. . 
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PILSEN-JOEL AND GENERAL ELECTRIC LIGHT 
COMPANY (LIMITED). 


Tue first ordinary general mecting of the shareholders of this com- 
pany was held at Cannon Street Hotel, on Monday last, Sir Rawson 
W. Rawson, K.C.M.G., C.B., occupied the chair. 

The Secretary, Mr. E. T. Gregory, having read the notice con- 
vening the meeting, 

The Chairman said: You are aware, Gentlemen, that the present 
meeting is convened in accordance with the provisions of the Com- 
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panies Act, which require that a general meeting of the shareholders 
should be held within four months of the registration of the company ; 
that is the first purpose for which we are met. The second is to 
form ourselves into an extraordinary meeting after the business of 
the general meeting is finished, for the purpose of making certain 
changes in our Articles of Association, which the Committee of the 
Stock Exchange consider desirable in the interest of shareholders. 
There is therefore little doubt that you will be ready to agree to the 
proposals of the directors in the extraordinary meeting. Although, 
this is not a meeting at which it is usual to enter into any detailed 
statement of the proceedings of the company, which we hope to do 
about the end of the year, when we hope to be able to present you 
with a very satisfactory report ; yet the directors have pleasure in 
meeting their shareholders and in giving them information as to the 
operations of the company since it was formed. The company was 
registered on May 15th. It was advertised next day, and you may 
be perhaps aware that such was the anxiety of the public to obtain 
shares in any new electric company at that time, and we hope, espe- 
cially in this Pilsen company, that in the afternoon of the 16th, we 
were obliged to advertise that no more applications could be 
received in town after the 17th, and from the country after the 18th; 
and, in fact, when we examined our applications, we found that for 
the 28,000 shares which we had to dispose of to the public, we had 
applications for 208,000 ; that is, for the capital of £140,000 we had 
applications made to the amount of £1,040,000—that is, more than 
seven times the number of shares of which we had to dispose. The 
allotment was completed on the 23rd May, and the distribution was 
to about eight hundred shareholders. These shares were issued to 
the value of £5. At first we contemplated to call up £2, and then 
after a short period another pound, making three; but the directors 
have hoped to be able to conduct the business with a capital of £2 
ashare, which is all that has been called up, and that amount has all 
been paid, with the exception of the trifling sum of £75, by a share- 
holder who happens to be abroad in the United States at present. 
The next step was to obtain the legal transfer of the patents from 
the vendors. Some little delay occurred with regard to that, caused 
by the pre-existing engagements existing between the vendors and 
the patentees, which necessitated a certain delay in getting a settle- 
ment and quotation of our shares from the Committee of the Stock 
Exchange. They very properly do not allow companies to obtain 
that advantage until they are satisfied that all preliminary forms 
have been completed. The consequence was that it was only on the 
5th July that our company was formally constituted by the transfer 
of the property from the vendors to the present Pilsen-Joel and 
General Electric Light Company. From that date we consider we 
have been constituted, and that we have been at liberty to dispose of 
the capital of the company in the manner we considered most judicious 
for the interests of the shareholders, That is only two months ago. 
Our existence is very brief, and the shareholders cannot expect that 
we have been able to do a great deal in that short period. Other 
circumstances also have influenced our operations. You are 
aware that the company came into existence, I may say, on the 
crest of the last wave of public excitement in favour of shares 
in electric lighting companies. Before even our shares were 
allotted they were in the market, and selling at a considerable 
premium, but before they were allotted, a reaction as rapid 
and as sudden as the excitement, had set in, and consequently 
before the company was actually formed and in operation it had 
to take a very different view of its prospects from what it had 
when it was first created. When it was first created it might have 
hoped to be able to sell a number of concessions, to form a number of 
sub-companies, in the same way as its great predecessor, and other 
predecessors, but from the moment of its existence, it was pretty 
clear that the company must look for its future profits specially from 
manufacturing, from establishing a successful and economical manu- 
facture of its valuable patents, from which it would be able to obtain 
a permanent annual income that would amply reward its share- 
holders for their investments ; and that has been the aim of the 
company from the time of its existence. Within a short time after 
its creation, certain concessions were proposed, but with one or two 
exceptions, it was quite clear that the parties had no intention of 
doing business in the matter. Their sole object was to gain the 
advantage of promotion money; and it did not seem in the interest 
of this company to be associated with companies not likely 
to be a commercial and financial success, and therefore it has not yet 
formed any sub-companies, but it hopes that when it has shown the 
excellence of its lights and advantages to be derived from association 
with the company we should be able to form the local associations 
which will add to the profits and increase the reward of the investors. 
Well, then, after having determined that manufacture was to be our 
great object, we lost no time in seeking for a suitable factory. We 
consider that we were fortunate amongst those who presented them- 
selves, in obtaining at Kentish Town a set of buildings—for it really 
is three separate blocks connected together—of the most substantial 
construction, in an excellent situation, with good light, admirably 
adapted for our particular manufactures, and with which we shall 
be shortly connected by telephone. The advantage of this was that 
not wishing to burden ourselves with too large an affair until we 
were satisfied not only as we ourselves were of the excellence of our 
lamps and of the profits that may be derived from their manufacture, 
but that the public should share in that confidence, we were un- 
willing to burden ourselves with too large an establishment ; we 
therefore engaged this factory for only three years cértain, with the 
power of taking a lease afterwards of 7, 14, or 21 years. So that 
if, as we expect, the manufacture will be a success, and a large 
success, we have the means of continuing there and developing our 
manufacture. Another advantage of this was for the first six months 
we have actually paid no rent, so that until we are fairly at work 
we are rent free in that factory. The third advantage is that from 
its constitution we can begin modestly in one block if we will employ 
about two hundred hands, and can advance as our manufacture and 


as the demand for our lamps increases, and as we gain experience 
in our manufacture we can advance from this single block, employ- 
ing 200 hands into the other blocks, each of which will employ a 
similar number, so that we may before the end of the year be employ- 
ing from 400 to 600 hands in that manufacture. At present we may 
say we have not actually been employed there more than eight or 
ten weeks; we have at present upwards of 70 hands at work, and we 
are only waiting for larger employment until our installation is 
complete, until all our shafting and tools, which there appears to be 
a great difficulty in bringing together. As soon as that is com- 
pleted we shall be enabled to enter fully into the occupation of that 
part, and to turn out a sufficient amount of lamps and dynamo- 
electric machines amply to repay from that block alone the due 
interest upon the capital that has been employed upon the concern. 
At first, I ought to say, we had the expectation that we should 
be able to get a supply of machines and Pilsen lamps from abroad 
sufficient to meet any immediate pressing demand, but it was 
found that such was the demand upon the factories at Pilsen and 
Neuremberg for these machines and lamps that they could only supply 
a small order for us, and therefore we have been thrown back entirely 
upon our manufacture. The question was whether we should employ 
other parties to manufacture for us. Now, that was well considered 
by the directors, and there were many reasons why we should at once 
embark in our manufacture, and it was for the advantage of the 
shareholders that we should confine ourselves to our own manufac- 
ture. First, the season admitted of a certain amount of delay, 
because in the middle of the summer people were not very anxious to 
obtain new lamps of this description, and we had every reason to 
hope—as we have every reason to hope now—that we shall have a 
supply when the demand is pressing upon us. With regard to our 
manufactory, we are now manufacturing each of the kinds of manu- 
facture which we are able to offer to the public, for which we have 
the patents. We have the full installation of our incandescent light 
—the Gatehouse light—which, when we were created, has appeared 
in our prospectus, was not then perfected. It is now perfected and 
very much improved, and we are turning out a sufficient number daily 
of these lamps to supply our demands. We have a supply of Joel 
lamps, a supply of Pilsen lamps, on the point of completion. We 
have dynamo machines in hand, and we expect that in the month of 
September we shall have a sufficiency of everything that we offer to 
the public to supply our customers. We have also obtained since we 
were created patents for a new accumulator, which we believe will 
turn out a very successful invention. We believe it will be in effi- 
ciency, in economy, in convenience as regards price and as regards 
weight, and that it will recommend itself to the public in comparison 
with any other that exists. And if these expectations are realised, as 
we feel confident they will be realised, we shall have a perfect system 
of lighting in our four systems of Pilsen arc, Joel semi-incandescent, 
Gatehouse incandescent, and dynamo machine suitable to all of them, 
and this accumulator to supply the public in the most efficient manner. 
With regard to other operations, I may say that we have been limited 
by the small supply of machines and lamps which we have been able 
to avail ourselves of. We took over a certain stock from the vendors, 
who had obtained them from the patentees, and we obtained as many 
dynamos and lamps as the company’s agents at Pilsen and Neurem- 
berg could supply us with. These we have made available; utilised 
as far as possible. We have exhibited them in London at Messrs. 
Baker’s, at Holborn, where, by-the-bye, I may state we have obtained 
a site for a station which promises a demand for lamps in the sur- 
rounding buildings sufficient to offer to the company a very profitable 
installation there, and at Messrs. Crisp’s in the North of London. 
At Liverpool, where we have at present agents employed in visiting 
the different large buildings and obtaining orders for our lamps, and 
wherever our lamps have been shown they have obtained the highest 
favour. We believe in the Pilsen lamp we have the steadiest and 
brightest, the easiest to work, the safest, the most judicious light ; 
and in the same way we are satisfied that in the Joel and Gatehouse 
lamps we have excellent lamps to offer to our customers that ‘cannot 
be surpassed by any other, and we believe that we have everything 
that the public can desire in the shape of electric lighting. I may 
mention that we are in communication with two of the most important 
dependencies of the crown for concessions in them; and inasmuch as 
there we should be able to give the right of manufacture which we 
cannot give to concessionnaires in the United Kingdom, we believe we 
shall be able to sell the right of sale and manufacture at great advan- 
tage for our shareholders. It may be satisfactory to our shareholders 
to notice that the Pilsen are light and the Joel semi-incandescent light 
obtained the gold medal of the jurors at the Crystal Palace, and in 
the same way that the are light at Paris likewise obtained the gold 
medal. There is therefore no doubt that the Pilsen light stands pos- 
sessed of the highest testimonials both from the English and from the 
French jurors. I have very little more to say. Although we have 
not thought it necessary—that it is advantageous—to expend funds 
in public exhibitions that do not yield an immediate profit, trusting 
more to the excellence of our lights when they are fairly exhibited by 
sale to the public, yet we have provided for the exhibition of our light 
in the Crystal Palace at the coming exhibition in the ensuing winter, 
and we have also sent our lights to the North East Exhibition at 
Tynemouth, where the parties supply us with the power, and the 
expense of exhibition will be, therefore, comparatively slight. In con- 
clusion, I would say that the object of the directors has been to insure 
a substantially profitable manufacture of their several patents, to 
study strict economy in their arrangements, to avoid all expensive 
agencies, to refrain from costly and unremunerative exhibitions, and 
so to conduct the operations of the company as to realise, as they are 
confident they will realise, for its shareholders an ample and most 
satisfactory return for the money invested in the shares of this com- 
pany (hear, hear). Before I sit down I shall be very happy, on the 
part of the directors, to answer any question that may be required. 
This is not an annual meeting, but of course if any shareholder wishes 
to put a question I will do my best to answer him, and I hope I shall 
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be able in all respects to give a satisfactory answer to any question 
that may be put. 

Mr. Bladon asked with reference to the floating of the Scotch Com- 
pany in connection with the Pilsen-Joel, which proved a failure, 
whether that involved any loss to their company, or if on the con- 
trary they had taken the precaution to get a deposit. If that were 
so, there might be a small profit even if it had not been floated. 
From the chairman’s statement it appeared that they need not fear 
as regarded the future. His application for shares had been made 
on the strength of what he had seen at the Crystal Palace. He 
believed that in the Joel light there were elements of success that 
would enable it to beat any other light of the kind either for steadi- 
ness or efficiency. His belief as to the Pilsen was that it was quite 
equal to its work. The only light he had not seen there was the 
Gatehouse incandescent. As there were great doubts about the validity 
of the patents for the incandescent lights it would be satisfactory 
if the chairman could show that there was something special in their 
patents which would put them beyond the pale of proceedings against 
them such as were pending against other companies which he need not 
name. His own impression was that their patents would hold their 
own with any others, and that as the public began to see the value of 
electric lighting confidence in their system would increase, and 
then they need not fear the Jrwsh in any sense of the word. 
(Laughter. ) 

The Chairman: I have much satisfaction in answering the first 
question. We were certainly not the losers of a farthing by the 
Scotch company’s failure. It is unnecessary to refer to what took 
place at that time. The bouleversement, the upsetting of public 
opinion with regard to the electric light, was the cause of the failure 
of the Scotch concession, but the company lost nothing. It had 
nothing to do whatever with the preliminary arrangements of that 
company, and therefore it simply dropped down without injuring us 
in the slightest. With regard to the Gatehouse light, the share- 
holder did not see it, very likely, because it was only exhibited 
towards the end of the exhibition, and it really was not at that time 
perfected. In our advertisement we stated that the Gatehouse lamp 
was not then perfected. It is now perfected, and as far as we have 
seen, it is an admirable lamp, and is likely to be a very remunerative 
manufacture (hear, hear). 

Mr. Bladon: You have not told us whether your lights interfere 
with any existing patents. We hope to hear that we may be free 
from adverse litigation. With regard to incandescence in racuo, ¢.g., 
Edison seems to claim it entirely. 

The Chairman: I suppose we must take our chance with the rest 
as regards incandescence in vacuo, but as regards the means by which 
we gain our incandescence, we have no fear whatever of any other 
company claiming the patent, and I ought to say that the great 
advantage of the Gatehouse, as far as we know it, is its endurance, 
its vitality, that it is less likely to break, to die, than any other lamp 
that we are acquainted with. 

Colonel Maturin said that they had listened to a very satisfactory 
statement indeed. There was no doubt at the present moment that 
there had been a very great subsidence of excitement with regard to 
electric lighting. He took it that all the shareholders in that com- 
pany, like himself, were firm believers in its future, and it was 
satisfactory for them to know that they were prepared to act when 
the proper moment came. 

The Chairman: If no other gentleman wishes to put a question I 
think we will now consider the business of the statutory meeting 
completed, and we will resolve ourselves into an extraordinary meet- 
ing for the purpose of making changes in the Articles of Association 
which have been suggested to us, and, in fact, to a certain extent 
required from us by the Committee of the Stock Exchange. They 
are all in favour of the shareholders. The directors have not the 
least objection to the changes, and they propose them to you with all 
heartiness. I will therefore, if the shareholders wili consider that 
the general mecting is now ended, and that we have formed ourselves 
into an extraordinary meeting, read the notice again in order that 
you may understand what the object of the extraordinary general 
meeting is. The notice reads that we meet for the purpose of con- 
sidering, and if deemed expedient of passing, the following special 
resolutions for amending certain regulations contained in the Articles 
of Association of the company. The first resolution is to alter the 
fourth article of association by erasing the words from ‘‘ whether,’’ 
in the fourth line to the end. The article to stand thus :—‘ The 
directors may from time to time allot, issue, or dispose of shares to 
such persons on such terms and conditions and in such a manner as 
the directors may think advantageous to the company.’’ Now, the 
following words it is proposed to delete:—‘‘ Whether the amount 
payable or paid in respect of any shares be equal to or less than 
the nominal amount thereof.’’ The Committee of the Stock Exchange 
thinks it should not be in the power of the directors, without the 
consent of the body of the shareholders, to sell their shares at a 
discount ; we hope we may have no occasion to do anything of the 
kind, and we are quite willing to appeal to our shareholders, if it 
should be necessary. I therefore beg to propose that these words, 
‘* Whether the amount payable or paid in respect of any share be 
equal to or less than the nominal amount thereof,’’ be omitted. The 
resolution stands to alter the fourth article by erasing these 
words. 

Frank P. Fellows, Esq., F.S.A., said: I beg to second the resolu- 
tion moved by the chairman. The chairman has so fully and suc- 
cinctly stated the progress of the company that I think it almost 
unnecessary to add anything to what he has said. I may perhaps, 
however, say this, that having been for ten years at the Admiralty 
inspector of the accounts of the Dockyard, and having the charge of 
perhaps the largest establishment in the world, that is the 150 manu- 
factories of the dockyard, so far as the accounts were concerned, I 
have consented to inspect the factories from time to time along with 
your chairman as a committee of two. We have been up regularly 
every week to inspect the factory and I, living near, have been there 


two or three times myself. Everything is on a satisfactory basis. 
Of course the only test is the result, but in this short time in which 
the company has been in existence, they are in a position to make 
any quantity of the Gatehouse incandescent lamps. The great ad- 
vantage of the Gatehouse is this, that we believe it will last longer 
that any other lamps of which we know. That is, if you hit a Swan 
lamp it will break, but if you hit a Gatehouse it will not break, 
because of the twisted platinum wire which connects the carbons ; 
that protects the carbons and that is, we believe, the great advantage 
of the Gatehouse incandescent lamp. At first we made them toa 
certain extent by rule of thumb, but now we make them of one uni- 
form resistance, so as to be able to have all the lights in a room of 
one uniform tenor of light. I was lately at the British Associa- 
tion, and I noticed some lights there of which some were white and 
some of very brilliant light, but we shall be able to have all our 
lights of one uniform intensity. We have made, aud successfully 
made, a number of Joel lamps, so that we can turn out any quantity. 
We are now making the Pilsen lamps, and shall soon be able to do 
this satisfactorily. As the matter has been entered into by Sir Rawson 
Rawson I will not enter further into it, except to say that our object 
in the factory has been to be as far as possible independent of outside 
aid. We may, if tiere is a great demand, feel it necessary to get 
outside aid, but we wish to be perfect in ourselves so as to supply 
everything that is asked by our customers. I can quite endorse all 
that has been said of the great benefit of the accumulator secured to 
us. It would not be wise to say more upon it at present, therefore | 
shall content myself with seconding the resolution. 

The resolution was put to the meeting and carried unani- 
mously. 

The Chairman: The next resolution is to amend the 81st article by 
altering 1886, in the 7thline, to 1884. The object of this is to shorten 
the life of the existing directors so as to give you the opportunity of 
putting an end to their existence in 1884 instead of 1886. We hop» 
to be able to conduct your business in such a way that it will be satis- 
factory to you to continue their existence up to the period named in 
the original articles of association. I propose, therefore, that the 
word ‘* 1886’ be altered to ‘* 1884.”’ 

Major-General Henry Hopkinson seconded the resolution, which 
was then put and passed unanimously. 

The Chairman: The next resolution is to erase the 85th article. I 
need not read it at length. The object of the article is as to how a 
resolution of the board can be made equivalent to one of a general 
meeting. The board has no desire to exercise this power, it would 
rather work with its shareholders than independent of their authority, 
and therefore it has no objection whatever to the omission of this 
article of association. 

The resolution was seconded by Dillwyn Parrish, Esq., and unani- 
mously passed. 

The Chairman: The fourth proposal is to omit the 100th article. 
Its object is that any regulations that may be made by five directors 
should be deemed as valid as if passed at a meeting of the directors 
duly summoned. The object of erasing this is to make sure that all 
the directors shall have notice of any meeting at which the resolution 
of the board shall be passed. When there isa hurry to gain the 
authority of the board, the secretary might visit five of the directors 
and get their authority when perhaps the other two might be in any 
part of the kingdom not available. However the board has no objec- 
tion to the abrogation of this proposed power, and therefore I propose 
to you to erase the 100th article. 

John Goddard, Esq., seconded the resolution, which was then 
carried unanimously. 

The Chairman: Our Solicitor informs me that it will be necessary 
to hold another General Meeting for the purpose of confirming the 
resolutions of to-day in regard jto the alterations of the Articles of 
Association. We shall therefore be obliged, much against our will, to 
call you together again after fourteen days, but we hope there will beno 
difficulty in meeting for that purpose. I may now inform you that 
the business is completed, thank you for your attendance, and say 
that I myself individually, and I think I may speak on the part of 
my fellow directors, am much gratified by the view that appears to 
be taken by the members present of the policy which the board 
has adopted with regard to the operations of the company. 

Mr. Bladon: I have very great pleasure in moving a vote of 
thanks to the Chairman and Directors. Iam quite sure of one thing 
that you need not be discouraged by the fact that the electrical com- 
pany excitement did not keep at the top of the wave; the share- 
holders ought to feel a special confidence in their incandescent light. 
If it will not only burn ix vacvo but otherwise, it is a mere question 
of time, and a perfect certainty that the shareholders will be amply 
satisfied with the results. 

Mr. A. Parrish seconded the motion, which was then put and 
earried by acclamation. 

The Chairman briefly responded and the proceedings terminated. 


AUSTRALASIAN ELECTRIC LIGHT, POWER, AND 
STORAGE. 
Tue first meeting of this company was held at the offices on Tuesday, 
September 11th, Mr. Randolph C. Want in the chair. The report 
stated that as soon as the company was formed and the capital 
subscribed, endeavours were made to secure an influential represen- 
tative in Australasia, with a view to starting the company’s business 
there. They considered themselves fortunate in having been able to 
come to an agreement with Sir Julius Vogel, then about to proceed 
to Australia, and who was largely interested in the company and 
well known in the colonies. Sir Julius left England in May and 
arrived at Melbourne on the 26th of June. His advices, being received 
by telegraph, were necessarily brief, but they were of such a character 
as to encourage the directors to entertain favourable opinions of the 
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company’s future, and to hope for a satisfactory conclusion to several 
pending negotiations of considerable importance for electric lighting. 

The Chairman stated that the meeting had been convened that 
day to comply with the requirements of the statute. He thought it 
would have been better if they had been in the position of delaying 
the meeting till they had heard more fully from their representative 
in the colonies, but as the law laid down they had been obliged to 
be called together. He felt that the company was formed on a 
sound and solid foundation, and that its prospects were good. He 
had no doubt that many of the shareholders would have been more 
pleased if they had found that the company had been enabled 
to dispose of some of its concessions to other companies, but it 
was thought that the best plan would be for the company 
to have its own installations at first. They were at present only 
hearing from Sir Julius Vogel, their representative in the colonies, 
by wire, but the accounts were very satisfactory and gave promise 
of a large business in the future. Arrangements, it was understood, 
had been concluded for the lighting of the railway station at Mel- 
bourne, which would no doubt be a good advertisement for the 
company. A contract had also been completed for the lighting of 
the capital of Western Australia, which would, it was believed, lead 
to other towns following that example. According to the telegram 
from Sir Julius the number of installations ordered were 10, but as 
at times messages were not correctly given, that might mean two, 
and it was thought best to be on the safe side, and not say too much 
about the quantity of the orders. He (the chairman) might add 
that practically the company’s patent was the first in the field in 
Australia, which was a great advantage. Sir Julius complained 
that the dynamos and other equipments were not sent out quick 
enough to meet orders received. 'They were, however, being for- 
warded as fast as they could be manufactured by the parent com- 
pany, and were now on their way to Melbourne, New Zealand, 
Sydney, and Western Australia. The board had made arrangements 
whereby they had obtained for £5,000 the option of purchasing 
what was known as the Sellon-Voleckmar accumulator, should they 
feel eventually disposed to do so. He believed that it included the 
rights to the Faure accumulator in the colonies, but the Sellon- 
Volckmar had been admitted to be an improvement on the Faure. 
Resolutions were passed making certain alterations in the articles 
of association, in compliance with the requirements of the Stock 
Exchange. 


YORKSHIRE (BRUSH) ELECTRIC LIGHT AND 
POWER COMPANY (LIMITED). 


On Thursday afternoon, under the presidency of Mr. H. W. Lowe, 
the first ordinary general meeting of the shareholders of the above- 
named company was held at Cannon Street Hotel. 

The notice convening the meeting having been read by the secre- 
tary, Mr. Morton, 

The Chairman said: Ladies and gentlemen, you have heard the 
notice read convening this meeting, and I have no doubt you are 
all well aware that it is purely a formal meeting, held in accordance 
with the Act of Parliament, within three months of the formation of 
the Company. Of course, at such an early stage as this, we cannot 
be expected to report to you any substantial progress in the affairs of 
the company. Yet, at the same time, I hope what I shall be able to 
tell you will be found satisfactory, and perhaps encouraging. Of 
course our first endeavour has been to organise our staff upon an 
efficient, and at the same time strictly economicai basis, and I am 
glad to tell you we have secured the services of a manager and also an 
electrician, who are thoroughly experienced and well able to perform 
their work ; and as so much of the success of the undertaking depends 
upon these officials, I hope it will be found in the future that we have 
made a quite proper and sound choice in these gentlemen. We have 
opened offices at Leeds, that being the most convenient centre for the 
county. We have not gone to any large expenditure there; but 
there are the headquarters of our professional staff; and there 
they are close to their work, and ready for any business 
that they may be required to perform for the company. I need 
hardly tell that we, however, have received a great number of 
applications for estimates, and a great many inquiries for work ; 
and I can only trust that some, indeed I trust that all, may result 
in business, of either large or small. So far, the progress we have 
made has been very encouraging indeed. We have set up one range 
of lights—one installation—at the Bradford Exhibition. We have 
16 lights running there, and some incandescent lights, and these have 
given great satisfaction. The whole light has been exceedingly well 
spoken of by the local press. In a cutting from one, which I have 
before me—the Bradford Observer—the light is extremely highly 
spoken of indeed. It is, no doubt, a good advertisement for the 
company. Many mill-owners and others will have seen the light at 
work, and having seen the excellence of the light, they have only to 
prove the rest by inquiring the cost of the working and the results 
to be obtained from it. At Leeds, also, we have had an installation, 
which was seen at the meeting of the Institute of’ Mechanical 
Engineers—men who would be able to form an opinion upon a matter 
of this kind ; and the universal verdict was certainly most satisfac- 
tory. The whole thing worked exceedingly well, thanks to the 
talent of our electrician, and nothing could have given greater satis- 
faction than that installation. We have one or two applications 
from Local Boards who desire the electric light in preference to 
gas. Insome places there were quarrels between the gas authorities 
and the inhabitants, and where that is the case we take the advantage, 
and try to adjust matters by putting up a light for them. That is 
especially the case in one or two towns. I do not think it is wise or 
necessary to name them. If so the matter may reach these towns, 
and they may think we have overweening confidence of getting them 
within our range. The Act of Parliament passed recently has opened 
the door for the extension of the electric light, and it will be exceed- 
ingly valuable in the matter of the incandescent light; that is the 





house-to-house lighting, of which you have heard the full reports 
from New York regarding Mr. Edison’s progress. At first it becomes 
alittle irksome, because if any municipal corporation has any objection 
to their gas property being interfered with they have merely to refuse 
the application, and so set the electric light back months and months, 
until they apply to the Board of Trade for permission, which has to 
be further ratified by a special Act of Parliament. Of course the Act 
of Parliament can be obtained if the town or borough is worth the 
fight, but it requires time to dathat. I hope we may be able to work 
these districts where some little opposition is shown without going 
into such a strong measure as an Act of Parliament. I think I have 
now given you some sketch of the work done ; and if you had before 
you all the applications and inquiries we have had, you might form a 
little over-estimated idea of our ultimate success. But I do not wish to 
paint anything in a brighter light than it exists, and I take the facts 
as they stand. I hope our future, at the next meeting, may justify 
our expectations. I may add that I shall be glad to answer any 
question that a shareholder may wish to ask. * 

Rev. F. D. Rabbetts asked whether they had a quotation on the 
market yet. 

The Chairman said that with reference to that he had merely to 
state that the Committee of the Stock Exchange was one of the 
most arbitrary bodies in the world. They laid down no fundamental 
rules that could guide outsiders as to what they would or would not 
do. An application had been made to the committee for a quotation, 
but at present they had not been favoured with an answer as to what 
they required or what the prospects were of the success of their 
application. 

In reply to Mr. Turner, who asked what number of shares had 
been taken up, the Chairman said that the total was 61,633. 

Mr. Turner further inquired how much had been paid on these 
shares. 

The Chairman said that there had been paid £2 on each, with the 
exception of one or two very small amounts not yet paid after the 
allotment. £1 had been paid on application and £1 on allotment, 
and in one or two cases only the allotment money had not been paid. 
There were cases of people with small amounts of shares who had 
“applied for a little time to pay the allotment money in, and as it had 
not been immediately required, time had been allowed for a month 
or two. 

Mr. Turner apprehended that they had a large sum unemployed at 
present ? 

The Chairman said that there would have been, but they had just 
purchased largely in anticipation of undertaking a large installation 
at Middlesborough, where they expected, during the present year, to 
run certainly two, if not three, 40-light machines, which would be 
very remunerative to the company. They were just then a little 
barred by the action of the Middlesborough Corporation in refusing 
them the licence which had been applied for; but that matter had 
only been decided by the casting-vote of the chairman, and they 
hoped that in a short time the feeling would be so modified that they 
could get the licence without going through other formalities. If 
not, of course, they would have to go through these, because in such 
a town they could have a large and valuable connection. The in- 
habitants were strongly in favour of the electric light, in fact they 
seemed determined to have it whether the Corporation would or would 
not. In anticipating on an installation there, however, they had 
taken a lease of a small plot of land there, and had bought from the 
Brush Company the plant which would most likely be required, and 
which they had obtained at extra discount—which discount would 
represent a much larger sum than they could have obtained had they 
put their money out at 2 per cent., which was all they could obtain 
at that time for money at two or three weeks’ call. 

Mr. Maynard said that that being somewhat of an informal meeting, 
he might supplement the chairman’s statement by saying that Mr. 
Bolckow, who was so well known, and who paid some £10,000 a week 
in wages, had remarked the other day to him, that having got the 
Brush system in his works at Middlesborough, he could not speak too 
highly of it. It enabled them to do many things which previously 
even a cloudy day had prevented them from doing. (Hear, hear.) 

Mr. Hammond said that he would like to have one word before the 
meeting broke up. They perhaps had seen in a money article of to- 
day that his name had been connected with a new light, which would 
materially affect the interests of the Brush. He had felt it necessary 
to write a letter to the money article, which they would see in to- 
morrow’s paper. But he would take the present opportunity of explain- 
ing the exact position which he held. They knew that the Yorkshire 
Brush held its rights from the Hammond Company, and that the 
Hammond Company got the control of an incandescent light which was 
becoming more and more important every day, and which would 
enable the Yorkshire to do its work five times more efficiently than it 
was doing it at present; it would be of course of great importance 
for the Yorkshire to acquire the use of it. The Hammond Company 
were always looking in the scientific world for whatever might be 
of advantage to the system, and help forward that great business. 
He wanted to say that they were in covenant with the sub-com- 
paniesto give them the full benefit arising from such ideas as they 
judged would be of advantage. 

Mr. Phillips in moving a vote of thanks to the chairman said that 
they owed much to the personal attention which the chairman had 
manifestly given to the subject. 

The motion was seconded by Mr. Hastings and carried by ac- 
clamation. 

The Chairman in replying said that he did not claim to have done 
more than his brother directors, but if personal attention and assiduous 
exertion could bring the company to success he believed they would 
succeed. They had the finest county in the country in their hands, 
and if the future of the electric light at all approached to what its 
friends believed, he was sure that their success could not be doubted. 
(Hear, hear.) 

The proceedings then terminated. 
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